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Description 
Reldof the invention 

5 [0001 ] The invention relates to new monocyclic and bicyclic compounds useful, among other applications, as medicines 
or for the manufacture of medicaments. The invention also relates to methods of treatment of diseases or functional 
disorders related to anglogenesis in mammals by the administration of a phamnaceutical connposition comprising one 
or more such monocyclic and bicyclic compounds as biologically active components in combination with one or more 
phannaceutically acceptable excipients. 

10 

Background of the invention 

[0002] in the field of drug discovery there is a constant need for novel scaffolds that enable the rational design of 
potentially bioactive molecules. Carbohydrates have recently come under scrutiny as offering a source of scaffolds that 
ts allow fora high degree of substitution, and bfferaccess to both functional and structural diversity. The nature of saccharide 
molecules is such that there are numerous different stereoisomers available that can provide access to a greater degree 
of molecular space than do the scaffolds presently employed in drug discovery. 

[0003] SImmondsIn was first isolated from seeds of the jojoba plant, Simmondsia califomica, and was reported to 
exhibit feeding inhibitory activity in animals. The structural study of simmondsin showed that it consists of D-glucose 
20 bonded to a substituted cyclohexane derivative bearing an exocydic a,p-unsaturated nitrile group. Ogawa et al. in J. 
Cbem, Soc. Parkin Trans (1 992) 1 1 31 -1 1 37 publisheoi'the absolute configuration of simmondsin and its full synthesis 
while using L-quebrachrtoi as a starting material for tiie synthesis of its aglycone moiety. . 

[0004] Starting from the Icnowledge of a first reported biological activity for naturally occurring simmondsin, there is a 
need in the art for developing fully synthetic analogues or derivatives of simmondsin in view of exploring their potential 
25 biological activities and in view of securing significant amounts thereof independentiy from the availabinty of the naturally 
occuning simmondsin. 

Summary of the Invention 

30 [0005] It is an object of the present invention to provide novel biologically active monocyclic and polycydic compounds, 
in particular bicyclic compounds having some degree of structural similarity witii the simmondsin scaffold. It is another 
object of the Invention to provide novel monocyclic compounds that may be used as intennediates for making the 
above-ref enred blologteally active monocycfic and polycydte compounds, in particular the simmondsin-like bicyclic com- 
pounds. It is another object of the invention to provide chemical synthetic methods for making said novel monocyclic, 

35 bicyclic and polycycllc compounds, either starting from the naturally occuning simmondsin or simmondsin derivatives 
or by a totally synthetic route. It is yet another object of the invention to provide phamiaceutical compositions based on 
said novel monocyclk:, bk:ydto or polycycric compounds as tiie biologically active Ingredient. It is yet another object of 
the Invention to provide methods of treatment for diseases, in particular anglogenesis-related disorders, In humans by 
the administration of said pharmaceutical compositions. 

40 [0006] The present invention is based on the first unexpected finding that a significant number of novel bk:ydic com- 
pounds having some degree of structural similarity with the simmondsin scaffold, as well as novel monocyclic compounds 
(e.g. intemiedlEiite^^therefor) and polycydic compounds may be obtained by methods including a series of chemk:al 
reactions of a known type starting from readily available materials. The present invention is also based on a second 
unexpected finding that a significant number of novel bicyclic compounds having some degree of structural similarity 

45 with the simmondsin scaffold may be obtained by one or more chemical modifications of active substances that may be 
isolated, using procedures known in the art such as extraction, from the jojoba plant and other simmondsin-containing 
plants, and In particular simmondsin, derivatives, salts, soh/ates, stereoisomers or enantiomers thereof. The present 
invention is also based on a third unexpected finding that a significant number of these novel monocyclic, bicyclic and 
polycydic compounds have one or more useful biological activities, in particular a potent angiogenesis-inhibiting activity, 

so an endothelial cell proi'if enation inhibiting activity and a feeding inhibitory activity in animals, while showing low cytotoxicity 
in vitro an6 the absence of oestrogen-like activity. The present invention also provides several biological methods and 
assays for in vitro and in vivo testing such activities in the novel monocyclic, bicyclic and polycycfic compounds made 
according to the chemical hiodrficatlons and synthetic routes set forth. 

[0007] As a consequence of these biologcal activities, these novel monocyclic, bicyclic and polycydic compounds 
55 may advantageously be fomnulated into various kinds of phamnaceutical compositions, especially for the treatment of 
angiogenesis-related diseases, including arthritis and various types of cancers. 
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Definitions 

[0008] As used herein with respect to a substituting radical, and unless otherwise stated, the terni * 0^.20 allcyl ' rneans 
straight and branched chain saturated acyclic hydrocarbon monovalent radicals having from 1 to 20 carbon atoms such 

5 as, for example, methyl, ethyl, propyl, n-butyl, 1-methylethyl (Isopropyl), 2-methylpropyl (isobutyl), 1,1-dimethylethyl 
(ter-butyl), 2-methylbutyl, n-pentyl, dimethylpropyt, n-hexyl, 2-methylpentyl, 3-methylpentyl, n-heptyl and the like. Fur- 
thermore, each of these radicals can be optionally substituted with one or more substituents independently selected 
from the group consisting of cyano, halogen, azido, oxo, hydroxyl, amino, imino, hydrazino, oximlno, carboxyl, O^^q 
cycloalI<yl, aryl, heteroaryl, arylall<yl, alkoxy, alkenyloxy, C1.20 alkynyloxy, cycloalkoxy, C^^q cyclbalke- 

10 nyloxy, aryloxy, arylalkyloxy, acyloxy, oxyheterocyclic, alkylthio, C3.iocycloalky[thlo, arytthio, arylalkyithio, acylthio, 
thioheterocyclic, alkylamino, cycloalkylamino, alkenylamino, alkynylamino, cycloalkenylamino, arylamino, arylalkylami- 
no, heterocyclic amino, hydroxyalkylamino, mercaptoalkylamino, alkynylamino, acylamino, thioacylamino, (thio) carbox- 
y\\c acid (th]o)ester and (thlo)carboxyllc acid amide. 

[0009] As used herein with respect to a substituting radical, and unless otherwise stated, the term ' acyl ' broadly 
15 refers to a carbonyl (0x0) group adjacent to a alkyi radical, a C^^q cycloalkyi radical, an aryt radical, an arylalkyi 
radical or a heterocyclic radical, all of them being such as herein defined; representative examples include acetyl, benzoyl, 
naphthoyi and the like; similarty, the term ' thioacyl ' refers to a C=S (thioxo) group adjacent to one of the said radicals. 
[0010] As used herein with respect to a substituting radical, and unless othenvise stated, the term ' Ci.go a'M^ne " 
means the divalent hydrocarbon radk:als con-esponding to the above defined C.,.20 alkyt groups, such as methylene, 
20 b'is(methylene), tris(methylene), tetramethylene, hexamethylene and the like, including such groups wherein hydrogen 
atonns are replaced by 0^.20 allcyL ^2.20 alkenyl or C2.^'allcynyt groups such as defined herein. Furthermore, each of 
these radicals can be optionally substituted with one or more substituents independently selected from the group con- 
sisting of cyano, halogen, azido, 0x0, hydroxyl, amino, imino, hydrazine^ oximlno, carboxyl, C^^q cycloalkyi, aryl, het- 
eroaryl, arylalkyi, alkoxy, C^.go alkenyloxy. C^.go alkynyloxy, C^-io cycloalkoxy, C^^q cycloalkenyloxy, aryloxy, 
25 arylalkyloxy, acyloxy, oxyheterocyclic, C^.go alkylthio, C^^^q cycloalkylthio, arylthio, arylalkyithio, acylthio, thioheterocy- 
cPic, alkylamino, cycloalkylamino, alkenylamino, alkynylamino, cycloalkenylamino. arylamino, arytalkylamino, heterocy- 
cite amino, hydroxyalkylamino, mercaptoalkylamino. alkynylamino, acylamino, thioacylamino, (thio) carboxylic acid 
(thlo)ester and (thio)carboxylic acid amide. 

[0011] As used herein with respect to a substituting radical, and unless otherwise stated, the terms " alkylidene 

30 • cycloalkylidene " arylidene ", "heteroarylidene refer to divalent hydrocarbon radicals represented by the general 
formula R*CH=, wherein R' is respectively 0^.20 alkyI, C^^q cycloajkyi, aryl or heteroaryl (each being as defined herein). 
[001 2] As used herein with respect to a substituting radical, and unless othenw ise stated, the term " 03.^0 cycloalkyi " 
means a mono- or polycydic saturated hydrocarbon monovalent radk:al having from 3 to 10 cart)on atonns, such as for 
instance cydopropyl. cyclobutyl, cyclopentyl, cydohexyl. cydoheptyl, cyclooctyl and the like, or a Oj,^q polycycfc satu- 

35 rated hydrocarbon monovalent radk^al having from 7 to 10 carbon atoms such as, for instance, norbornyl, fenchyl, 
trimethyltricycloheptyl or adamantyl, including such groups wherein one or more hydrogen atoms are replaced by 0^.20 
alkyI, C2.20 alkenyl or C2.20 alkynyl groups such as defined herein. Furthermore, each of these radicals can be optionally 
substituted with one or more sut)stituents independently selected from the group consisting of cyano. halogen, azido, 
0x0, hydroxyl, amino, imino, hydrazino, oximino, carboxyl, cycloalkyi, aryl, heteroaryl, arylalkyi, 0^20 alkoxy, 0^.20 

^ alkenyloxy, C^^go alkynyloxy, C^io cycloalkoxy, C^^q cycloalkenyloxy, aryloxy, arylalkyloxy, acyloxy, oxyheterocyclic, 
C^.2o alkylthio, 63.^9 cydoalkytthlo, arylthio, arylalkyithio, acylthio, thioheterocyclic, atl^lamino, cycloalkylamino, alke- 
' " -nylamino, alkynylamino, cyctoalkenylamtno, arylamino, arylalkyiamino, heterocydk: amino, hydroxyalkylamino, mercap- ' 
toalkytamino, alkynylamino, acylamino, thioacylamino, (thto) carboxylk: acid (thio)ester and (thlo)carboxy]ic acid amide. 
[0013] As used herein with respect to a substituting radbal, and unless othenv'ise stated, the temn "C3.10 

^ cycloalkyl-alkyi ' refers to an aliphaticsaturated hydrocarbon monovalent radical (preferably a C,.2o alkyI such as defined 
above) to whteh a 03.^0 cycloalkyi (such as defined above) is already linked such as, but not limited to, cyclohexylmethyl, 
cydopentylmethyl and the like. 

[0014] As used herein with respect to a substituting radical, and unless othenvise stated, the term * N-acyl substituted 
alkyI ' refers to a carbonyl group linked to a divalent altphatk: radical (preferably a alkylene such as above defined) 
50 on one side and to the nitrogen atom of an N-containing group (such as alkylamino, arylamino or heterocyclic amino) 
on the other side. 

[0015] Asusedhereinwithrespecttoasubstitutingradk:al,anduniessothen¥isestated,theterm' C3.io^c'oalkylene " 
means the divalent hydrocart>on radical corresponding to the above defined C^^^ cydoalkyi, e.g. 1,2-cydohexylene or 

1 .4-cyclohexylene. 

55 [0016] As used herein with respect to a substituting radical, and unless othenvise stated, the temn " aryl " designate 
any mono- or polycydk: aromatic monovalent hydrocarbon radteal having from 6 to 30 carbon atoms such as but not 
limited to phenyl, naphthyl, anthracenyl, phenantracyl, fluoranthenyl, chrysenyl, pyrenyl, biphenylyl, terphenyl, pteenyi, 
indenyl, biphenyl, indacenyt, benzocyclobutenyi, benzocydooctenyl and the like, including fused benzoC4.e cycloalkyi 
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radicals (the latter being as defined above) such as, for Instance, Indanyl, tetrahydronaphtyl, fluorenyl and the like, each 
of said radicals being optionally substituted with one or more substituents independently selected from the group con- 
sisting of halogen, amino, trifluoromethyl, hydroxyl, sulf hydryl and nitro, such as for Instance 4-f luorophenyl, 4-chioroph- 
enyl, 3,4-dichlorophenyl. 4-cyanophenyl, 2,6-dichlorophenyl, 2-fluorophenyl, 3-chlorophenyl, 3,5-dlchlorophenyl and the 
like. 

[0017] As used herein, e.g. with respect to a substituting radical such as a combination of substituents, and unless 
othenvise stated, the terni "homocyclic" means a mono- or polycyclic, saturated or mono-unsaturated or polyunsaturated 
hydrocart)on radical having from 4 up to 15 carbon atoms but Including no heteroatom in the said ring; for instance said 
may fonn a C2.6 alkylene radical, such as tetramethylene, which cyclizes with the r.elghbouring carbon atoms. 
[0018] As used herein with respect to a substituting radical (including a combination of substituents), and unless 
othen/vlse stated, the term ' heterocyclic ' means a mono- or polycyclic, saturated or mono-unsaturated or polyunsatu- 
rated monovalent hydrocarbon radical having from 2 up to 15 carbon atoms and including one or more heteroatoms In 
one or more heterocyclic rings, each of said rings having from 3 to 10 atoms (and opttonally further including one or 
more heteroatoms attached to one or more carbon atoms of said ring, for instance in the iorm of a cart)onyl or thiocarbonyl 
or selenocaitonyl group, and/orto one or more heteroatoms of said ring, for instance in the fomi of a suffone, sulfoxide, 
N-oxide, phosphate, phosphonate or selenium oxide group), each of said heteroatoms being independently selected 
from the group consisting of nitrogen, oxygen, sulfur, selenium and phosphorus, also including radicals wherein a 
heterocydk: ring is fused to one or more aromatic hydrocarbon rings for instance In th e form of benzo-fused, dibenzo-fused 
and naphto4used heterocyclic radicals; within this definition are included heterocyclk: radicals such as, but not limited 
to, diazepinyl, oxadiazinyl, thiadiazinyl, dithiazinyl, triazolonyl, diazepinonyl, triazepinyl. triazepinonyl, tetrazepinonyl, 
benzo-quinolinyl, benzothlazinyl, benzothiazinonyl, benzoxa-tiiiinyi, benzodioxinyl, benzodithiinyl, benzoxazepinyl, ben- 
zothlazepinyl, benzodiazepinyf, benzodioxepinyl, benzodithiepinyl, benzoxazocinyl, benzothiazocinyl, benzodiazoctnyl, 
benzoxathiocinyl, benzodioxodnyl, benzotrioxepinyl, benzoxathiazepinyl, benzoxadiazepinyl, benzothiadiazepinyl, ben- 
zotrlazepinyl, benzoxathiepinyl, benzotriazinonyt, benzoxazolinonyt, azetidinonyl, azaspiroundecyl, dithiaspirodecyl, se- 
lenazinyl, selenazolyl, selenophenyl, hypoxanthinyl, azahypoxanthinyl, bipyrazinyl, bipyridinyl, oxazolidinyl, diselenopy- 
rimidinyl, benzodioxocinyl, benzopyrenyl, benzo-pyranonyl, benzophenazinyl, benzoquinolizinyl, dibenzocarbazolyl, 
dibenzoacridinyl, dibenzophenazinyl, dibenzotiiiepinyl, dibenzooxepinyl, dibenzopyranonyl, dibenzoqulnoxallnyt, diben- 
zothiazepinyl, dibenzoi80K|uinolinyl, tetraazaadamantyl, thiatetraazaadamantyl, oxauracil, oxazinyl, dibenzothiophenyl, 
dibenzofuranyl, oxazolinyl, oxazolonyl, azaindolyl, azolonyl, thiazolinyl, thiazolonyl, thiazolidinyl, thiazanyl, pyrimidonyl, 
thiopyrimidonyl, thiamorpho-linyl, aziactonyl. naphtindazotyl, naphtindolyl, naphtothiazolyl. naphtottiioxolyl, naphtoxin- 
dolyl, naphtotriazotyl, naphto-pyranyl, oxabicycloheptyl, azabenz-imidazolyl, azacycloheptyl, azacyclooctyt, azacyclono- 
nyl, azabicyclononyi, tetrahydrofuryl, tetrahydropyranyl, tetrahydropyronyl, tetrahydroquinoleinyl, tetrahydrothlenyl and 
dioxide thereof, dihydrothienyl dioxide, dioxindolyl, dioxinyl, dioxenyl, dioxazinyl, thioxanyl, thioxolyf, thiourazolyl, thiot- 
rtazolyl, thiopyranyl, thiopyronyl, ooumarinyl, quinoleinyl, oxyquinoleinyi, quinuclidinyl, xanthinyl, dihydropyranyl, ben- 
zodihydrofuryl, benzothiopyronyl, benzotfiio-pyranyl, benzoxazinyl, benzoxazolyl, benzodloxotyl, benzodioxanyl, ben- 
zothiadiazoiyl, benzotriazinyl, benzothiazolyl, benzoxazolyl, phenothioxinyl, phenothiazolyl, phenothienyl (benzothio- 
furanyl), phenopyronyl, phenoxazolyl, pyridinyl, dihydropyrldinyl, tetrahydropyridinyl, piperidinyl, morpholinyl, thiomor- 
pholinyl, pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl, tetrazinyl, triazolyl, benzotriazolyt, tetrazolyl, imidazolyl, pyrazolyl, 
thiazolyl, thiadiazolyl, isothiazolyl, oxazolyl, oxadlazotyl, pyn-olyl, furyl, dihydrofuryl, furoyi, hydantolnyl, dioxolanyl, diox- 
olyl, drthianyl, dithlenyt, dithiinyl, thienyl, indolyl, indazotyl, benzofuryl, quinoly), quinazollnyl, quinoxalinyl, carbazolyl, 
phenoxazinyl, ohenothiazinyl. xanthenyl, purinyl, benzothienyl, naphtothlenyl, ttiianttirenyl, pyranyl, pyronyl, benzopy- 
renyl, isobenzofuranyl, chromenyl, phencxathiinyl,-indolizinyl, quinolizinyl, isoquinolyl, phthalazinyl, naphthiridinyl, cin- 
nolinyl, pteridinyi, carbolinyl, acridinyl, perimidinyi, phenanthrolinyl, phenazlnyl, phenothiazinyl, imidazolinyl, imidazolid- 
Inyi, t)enzimtdazolyl, pyrazolinyl, pyrazolidinyl, pyrrolinyl. pynx)lidinyl, piperazinyl, uridinyl, thymidinyl, cytidinyl, azirinyl, 
aziridinyl, diazirinyl, diaziridinyl, oxiranyl, oxazirldinyl, dioxiranyl, thilranyl, azetyl, dihydroazetyl, azetidinyl, oxetyl, oxe- 
tanyl, thietyl, thietanyl, diazabicyclooctyl, diazetyl, diaziridinonyl, diaziridinethionyl, chromanyl, chmmanonyl, thiochrom- 
anyl, thiochromanonyl, thiochromenyl, benzofuranyl, benzisothiazolyl, benzo-cart:)azolyl, benzochromonyl, ben- 
zisoalloxazlnyl, benzocoumarinyl, thioooumarinyl, phenometoxazinyl, phenoparoxazinyl, phentriazlnyl, thio-diazinyl, 
ttiiodiazolyl, indoxyl, thioindoxyl, benzodlazlnyl (e.g. phtalazinyl), phtalidyl. phtalimidinyl, phtalazonyl, alloxazinyl, diben- 
zopyronyl (I.e. xanthonyl), xanthionyl, isatyl, Isopyrazolyl, isopyrazolonyl, urazolyl, urazinyl, uretinyl, uretidinyl, succinyl, 
succinimldo, benzylsultimyl, benzylsuttamyl and the like, including all possible isomeric fomns thereof, wherein each 
carbon atom of said heterocydk; ring may be independently substituted with a substituent selected from the group 
consisting of halogen, nitro, C-,.20 alkyi, Cg.go alkenyl, Cg.go alkynyl, halo C^.go alkyi, C^^^ cycloalkyi, aryl, arylalkyi, 
alkylaryl, alkylacyl, arylacyl, hydroxyl, amino, alkylamino, cycloalkylamino, alkenylamino, cydoalkenylamino, alky- 
nylamino, arytamino, arylalkylamino, hydroxyalkylamino, mercaptoalkylamino, heterocyclic amino, hydrazine, alkylhy- 
drazino, phenylhydrazino, sulfhydryl, C^.go alkoxy, cydoalkoxy, aryloxy, arylalkyloxy, oxyheterocyclic, heterocy- 
clb-substituted alkyloxy, thio ^'M* thio O^^q cycloalkyi, thioaryl, thioheterocycllc, arylall^fthk), heterocyclio-sub- 
stituted alkytthio, fonnyl, hydroxylamino, cyano, carboxylk: add or esters or thioesters or amides thereof, thiocarboxylk: 
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acid or esters or thioesters or amides thereof; depending upon the number of unsaturations In the 3 to 10 membered 
ring, heterocyclic radicals may be subdivided into heteroaromatk; (or "heteroaryH radicals and non-aromatic heterocyclic 
radicals; when a heteroatom of the said non-aromatic heterocyclic radical Is nitrogen, the latter may be substituted with 
a substituent selected from the group consisting of C^.j alkyi, C^^^o cycloalkyi, aryl. arylalkyi and alkylaryl. 
[0019] As used herein with respect to a substituting radical, and unless otherwise stated, the terms " C^.go alkoxy 
" C3.10 cydoalkoxy " aryloxy", "arylalkyloxy " oxyheterocyclic " C,.2o alkylthio " cycloalkylthio "arylthio *. 
* ary lalkytthio ' and ' thioheterocyclic ' refer to substituents wherein a alkyI radical, respectively a C^^^ cyck>alkyl, 
aryl. arylalkyi or heterocyclic radical (each of them such as defined herein), are attached to an oxygen atom or a divalent 
sulfur atonri through a single bond, such as but not limited to methoxy, ethoxy, propoxy. butoxy, pentoxy, isopropoxy, 
sec-butoxy, tert-butoxy. isopentoxy, cydopropyloxy, cyclobutyloxy, cyclopentyloxy, thiomethyl, thioethyl, thiopropyl, 
thiobutyl, thiopentyl, thiocyclopropyl, thlocydobutyl, thiocyclopentyl, thlophenyl, phenyloxy. benzyloxy, mercaptobenzyl, 
cresoxy, and the Pike. 

[0020] As used herein with respect to a substituting atom, and unless othenwise stated, the temn halogen means any 
atom selected from the group consisting of fluorine, chlorine, bromine and iodine. 

[0021 1 As used herein with respect to a substituting radical, and unless otherwise stated, the temn ' halo ^'M ' 
means a 0^.20 BikyI radical (such as above defined) in which one or more hydrogen atoms are independently replaced 
by one or more halogens (preferably fluorine, chlorine orbromlne). such as but not limited to difluoromethyl, trif luoromethyl. 
trff luoroethyl, octafluoropentyl, dodecafluoroheptyl, dichloromethyl and the like. 

[0022] As used herein with respect to a substituting radical, and unless othera^ise stated, the terms " C2.20 alkenyl " 
designate a straight and branched acyclic hydrocarbon monovalent radical having one or more ethylenic unsaturations 
and having from 2 to 20 carbon atonns such as, for example, vinyl* i^jropenyl, 2-propenyl (allyl), 1-butenyl, 2-butenyl, 

2- pentenyl. 3-pentenyl, 3-methyl-2-butenyl. 3-hexenyl, 2-hexenyl, 2-heptenyl, 1,3-butadienyl, pentadienyl. hexadienyl. 
heptadlenyl. heptatrienyl and the like, Including all possible isomers thereof. 

[0023] As used herein with respect to a substituting radteal, and unless otherwise stated, the term * C^^q cydoalkenyl ' 
mean a monocyclic mono- or polyunsaturated hydrocarbon monovalent radfcal having from 3 to 8 carbon atoms, such 
as for instance cyclopropenyl. cydobutenyl, cydopentenyl, cydopentadienyl, cyclohexenyl, cydohexadienyl, cyclohep- 
tenyl. cydohepta-dienyl, cycloheptatrienyl, .cyclooctenyl. cydooctadlenyl and the like, or a Cj-^q polycyclic mono- or 
polyunsaturated hydrocarbon mono-valent radk^al having from 7 to 1 0 carbon atoms such as dk:yclopentadienyl, fenche- 
nyl (Induding all isomers thereof, such as a-plnolenyl), bicyclo[2.2.1]hept-2-enyl, bfeydo[2.2.1] hepta-2,5-dienyl, cy- 
clofenchenyl and the like. 

[0024] As used herein with respect to a substituting radical, and unless otherwise stated, the terni ' C2.20 alkynyl ' 
defines straight and branched chain hydrocart>on radtoals containing one or more triple bonds and optionally at least 
one double bond and having from 2 to 20 cari^on atoms such as. for example, acetylenyl, 1-propynyl. 2-propynyl. 
1 -butynyl, 2-butynyl, 2-pentyny1, 1 -pentynyl, 3-methyl-2-butynyl, 3-hexynyI, 2-hexynyl, 1 -penten-4-ynyl, 3-penten-1 -ynyl. 
1 ,3-hexad]en-1 -ynyl and the like. 

[0025] As used herein with respect to a substituting radk:al. and unless otherwise stated, the terms " arylalkyi *. 
' arylalkenyl "and"heterocydte-substitutedalkyl ''refertoananphaticsaturatedorethylenk:ally unsaturated hydrocarbon 
monovalent radtoal (preferably a alkyl or C2-20 alkenyl radbal such as defined above) onto whk:h an aryl or 
heterocydic radical (such as defined above) Is already bonded, and wherein the said aliphatte radical and/or the said 
aryl or heterocydic radical may be optionally substituted with one or more substituents independentiy selected from the 
group consisting of C^^ alkyl. trifluoromethyl, halogen, amino, nitro, hydroxyl. sulf hydryl and nitro, such as but not limited 
-to benzyl,- 4-chlorcbenzyl. 2-fluorobehzyl. 4*fluorobenzyl, 3.4-dk:hlorobenzyt. 2.6-dichlorobenzyl. 4-fer-butylbenzyl, 

3- methylbenzyl, 4-methylbenzyl, phenylpropyl, 1-naphtylmethyl, phenylethyl, 1-amIno-2-phenylethyl, 1-amino-2-[4-hy- 
droxy-phenyQethyl, 1-amino-2-|1ndol-2-yl]ethyt, styryl, pyridylmethyl (Including all Isomers thereof), pyridylethyt, 2-(2'-py- 
ridyl)lsopropyl, oxazolylbutyl. 2-thlenylmethyl. pynolylethyl. morpholinyt-ethyt, imidazol-1-yl-ethyl, benzodioxolylmetiiyl 
and 2-furylmethyl- 

[0026] As used herein with respect to a substituting radical, and unless otherwise stated, the term " alkylaryl ' and 
"alkyl-substituted heterocyclic" refer to an aryl or heterocyclic radical (such as defined above) onto which are bonded 
one or more aliphatic saturated hydrocarison mono-valent radteals, preferably one or more alkyl or 03.^0 cycloalkyi 
radicals as defined above such as, but not limited to, o-toluyl, m-toluyl, p-toluyl, 2,3-xylyl, 2.4-xylyl, 3,4-xylyl, o-cumenyl, 
m-cumenyl. p-cumenyl, o-cymenyl. m-cymenyl. p-cymenyl, mesityl, fer-butylphenyl. lutidinyl (I.e. dimethylpyridyl). 
2-methylazlridinyl. methylbenzimkiazolyl, methylbenzofuranyl. methylbenzothiazolyl. mettiyl-benzotriazolyt, methylben- 
zoxazolyi and methylbenzselenazoiyl. 

[0027] As used herein with respect to a substituting radk^al, and unless othenvise stated, the term " alkoxyaryl ' refers 
to an aryl radical (such as defined atx>ve) onto which is (are) bonded one or more alkoxy radicals as defined above, 
preferably one or more mettioxy radicals, such as. but not limited to. 2-methoxyphenyl. 3-methoxyphenyl. 4-methoxy- 
phenyl. 3.4-dimethoxyphenyl, 2,4,64rimethoxyphenyl, methoxynaphtyl and the like. 

[0028] As used herein with respect to a substituting radical, and unless otherwise stated, the temrts " alkylamino 
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■cydoalkylamino \ 'alkenyl-amino", " cycloalkenylamino " , ' arylamino "arylalkylamino "heterocyclic amino ' hy- 
droxyalkylamino "mercaptoalkyiamino " and " alkynylamino' mean that respectively one (thus monosubstituted amino) 
or even two {thus disubstituted amino) C^.ao allcyl, C3.10 cycloallcyl, Cg.ao alkenyl, C3.10 cydoalkenyl, aryl, arylalkyi, 
heterocydfe, mono- or polyhydroxy C^,j alkyi, mono- or polymercapto C^,20 a'*<y' or ^2.20 alkynyl radk:al(s) (each of 

5 them as defined herein, respectively) is/are attached to a nitrogen atom through a single bond or. in the case of hete- 
rocyclic, include a nitrogen atom, such as but not limited to, anilino, benzylamino, methylamino, dimethylamino, ethyl- 
amino, diethyl-amino, Isopropylamino, propenylamino, n-butylamino, ter-butylamino, dibutylamino, morpholinoalkylaml- 
np, morpholinyl, piperidinyl, piperazinyl, hydroxymethylamino, p-hydroxyethylamino and ethynylamino; this definition 
also includes mixed disubstituted amino radicals wherein the nitrogen atom is attached to two such radicals belonging 

10 • to two different sub-set of radicals, e.g. an alkyI radical and an alkenyl radical, or to two different radicals within the same 
sub-set of radicals, e.g. methylethylamino; among disubstituted amino radicals, symetrically substituted are more easily 
accessible and thus usually preferred. 

[0029] As used herein with respect to a substituting radical, and unless otherwise stated, the temr)s.'(thlo)carboxytic 
add ester ' (thio)carboxylic acid thioester " and " (thio)carboxylic acid amide" refer to radfcals wherein a carboriyl or 
IS thiocarbonyl group Is bonded to an alkoxy, a mercapto, an aryloxy, an arylthio, an amino, a primary or secondary amino, 
or a hydroxylamino, the residue on the oxygen, nitrogen or sulfur atom thereof being selected from the group consisting 
of Ci,2o alkyI, C2.20 alkenyl, Cg.go alkynyl, C3.10 cydoalkyi, cydoalkenyl, cydoheteroalkyi, aryl, heteroaryl, arylalkyi, 
alkylaiyl, all of the latter being such as defined herein, respectively. 

[0030] As used herein with respect to a substituting radteal, and unless otherwise stated, ttie temi ' amino-acid ' refers 
20 to a radical derived from a molecule having the chemical formula H2N-CHR-COOH, wherein R is the side group of atoms 

characterizing the amino-add type; said molecule may be one of the 20 riaturalty-occumng amino-adds or any similar 

non naturally-occurring amino-add, induding cyclic amino-acids and acyclic or cyclic p-amino-ackis. 

[0031] As used herein and unless othenvise stated, ttie temi " stereoisomer ' refers to all possible different isomeric 

as well as confomiational forms which the compounds of the invention may possess, in particular all possible stereo- 
2S chemically and confomnationally isomeric fomris, all diastereomers.enantiomersand/orconformers of the basic molecular 

structure. Some compounds of the present invention may exist in different tautomeric forms, all of the latter being included 

within the scope of the present invention. 

[0032] As used herein and unless otiienvise stated, the temn " enantiomer * means each individual optk:ally active 
form of a compound of the invention, having an optical purity or enantionrieric excess (as determined by metiiods standaixl 
30 in the art) of at least 80% (i.e. at least 90% of one enantiomer and at most 1 0% of the other enantiomer), preferably at 
least 90% and more preferably at least 98%. 

[0033] As used herein and unless otherwise stated, the tenm" solvate 'includes any combination whk:h may be formed 
by a connpound of this invention with a suitable inorganfe solvent (e.g. hydrates) or organic solvent, such as but not 
limited to alcohols, ketones, esters, ethers, bases, nrtriles. amides, sulfur-containing compounds, halogenated hydro- 
ps carbons, aromatic and aliphatic hydrocartjons. Specific examples thereof include, but are not limited to, ethanol, 2-pro- 
panol, ethyl acetate, diethyl ether, pyridine, N-methyl pyrrolidone, aceton'rtrile, dimethylfomiamide, acetone, methylethyl- 
ketone, dlmethylsulfoxide, dichloromethane, chloroform and toluene. 

[0034] As used herein and unless otherwise stated, ttie term " salt ' refers to conventional non-toxic salts which may 
be fonned through addition of an inorganic or organic add or base. Examples of such add addition salts Include, but 

^ are not limited to, acetate, adipate, alginate, aspartate, benzoate, benzenesulfonate, sulfate, butyrate, dtrate. camphor- 
ate, camphor-sulfonate, propionate, digluconate, dodecyl-sulfate, emcate, ethanesulfonate, femlate, fumarate, gluco- 
^: heptanoate. ghycerophosphate, heptanoate. hexanoatert>ydrochloride, hydrobromide, 2-hydn>xyethane8Ulfonate, lao- « -"^'^ 
tate, maleate, malohate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, oxalate, pamoate, pectinate, 3-phe- 
nyl-propionate, ptorate, pivalate, propionate, salicylate, succinate, tartrate, thiocyanate, p-toluenesulfonate, undecanoate 

45 and valerate. For ttierapeutic use, said salts are preferably those wherein the counter-ion is phamiaceutically or phys- 
iologically acceptable. Examples of such base addition salts indude, but are not limited to. ammonium salts, alkali and 
alkaline-earth metal salts (e. g. Irthium, sodium, potassium, magnesium and catelum salts), salts with organic bases 
such as benzathine, N-methyl-D-glucamine and hydrabamine, or with amIno-adds such as, for example, arginine, lysine 
and the tike. 

so [0035] As used herein and unless ottienwise stated, the temn ' alkanoyl " refers to a alkyI radical linked to a carbonyl 
moiety. 

[0036] As used herein and unless othenvise stated, the term " aminoalkanoyi " refers to a group derived from an 
amino-substituted satu rated carboxyiic ackJ wherein the amino group may be a primary, secondary ortertiary amino group. 
[0037] As used herein and unless otiienvise stated, the tenn ' aminocarisonyl" refers to an amino-substituted cart>onyl 
ss (carbamoyl) group wherein the amino group can be a primary, secondary or tertiary amino group. 

[0038] As used herein and unless otherwise stated, the temi ' aralkanoyi • refers to a radical derived from an aryl-sub- 
stituted saturated carboxylte acid such as, but not limited to, phenylacelyl, 3-phenylpropionyl (hydrodnnamoyi), 4-phe- 
nylbutyryl, (2-naphthyl)acetyl, 4-chlorohydrodnnamoyl, 4-aminohydro-dnnamoyl and 4- methoxyhydrocinnamoyl. 
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[0039] As used herein and unless otherwise stated, the tern 'aralkoxycart)onyl " refers to a radical such as, but not 
limited to, benzyloxycarbonyl and 4H7iethoxyphenylmethoxycarbonyl. 

[0040] As used herein and unless otherwise stated, the term ' aroyi ' refers to a radical derived from an aromatic 
carboxylic acid such as, but not limited to, benzoyl, 4-chlorobenzoyl, 4- cart>oxybenzoyt, 4- (benzyloxycarbonyl) benzoyl, 
1 -naphthoyi, 2-naphthoyl, 6-carfooxy-2-naphthoyt, 6-benzyloxyGartoonyh'2-naphthoyl, 3-benzyloxy-2-naphthoyt and 3-hy- 
droxy-2-naphthoyl. 

[0041] As used herein and unless otherwise stated, the tem "cycloalkylcarbonyi ' refers to a group derived from a 
monocyclic or bridged cycloaliphatic carboxylic acid such as, but not limited to, cydopropylcarbonyl, cydohexylcarbonyl, 
adamantytcarbonyl, orfrom a benzo-fused monocyclic cydoalipiiatic catt)oxylic acid such as, but not limited to, 1 ,2,3,4-tet- 
rahydro-2-naphthoyl and 2-acetamido-1 ,2,3,4-tetrahydro-2-naphthoyl. 

[0042] The terms " angiogenesis ' and " neovascularisation as used herein, refer to the phenomenon of new blood 
vessel fomnation. Blood vessel formation is required for normal tissue, growth, placenta and embryonic development, 
wound healing and the like. 

[0043] The temn ' angiogenesis-inhibiting as used herein, refers to the ability to at least partly inhibit, prevent, or 
greatly reduce the fomnation or outgrowth of blood or lymph vessels, or the ability to destroy such vessels during sprouting 
or outgrowth in vitro as well as in vivo, 

[0044] The term * angiogenesis-related disease **, as used herein, refers to diseases wherein angiogenesis plays a 
crucial detrimental role such as, but not limited to, cancer, hemangiomas, atherosderosis, inflammatory diseases, arthritis, 
psoriasis, pre-ectampsia, intra-uterine growth retardation, endometriosis, liver or kidney fibrosis, proliferative retinopathy, 
age-related maculopathy. diabetes meintus related maculopathy, diabetic retinopathy, macular degeneration , neovas- 
cular glaucoma, retrolental fibroplasias, retinal vascularisation and the like. 

[0045] The temn ' arthritis " as used herein, refers to any f onn of Joint inflammation and indudes, but is not limited to, 
osteoartiiritis, rtieumatoid arthritis, ankylosing spondylitis, bursitis, fibromyalgia, gout, infectious arthritis, Juvenile rheu- 
matoid arthritis, psoriatto arthritis, reactive arthritis, scleroderma, systemic lupus erythematosus, tendonitis and synovitis. 
[0046] The term " therapeutteally effective amount as used herein, means an amount that elidts a measurable 
biological response in a tissue, organ or system of an animal, preferably a human, or which alleviates the symptoms of 
a disease being treated. 

Detailed description of the invention . 

[0047] More specifically, the present invention relates to a class of novel monocyclic, bk^yclic and polycyclic compounds 
having the general fomrtula 1 

X-d-L-e-Y 

wherein: 

X is a moiety represented by the general formula 2 shown in claim 1 wherein: 

AandB are each independently selectedfrom the group consisting of hydrogen, cyano, halogen, azido, C=NOR6, 
ON-NRtRb, COORg, CONRyRe, alkyi, halo C^.^ alkyl, 03.^0 cydoalkyi, 03.^0 cydoalkenyl, 03.20 alkenyl, 
C2.20 alkynyl.- ary I, arylalkyl, alkoxyaryl:and heterocydior Gt.2o alkoxy, C2.20 alkenyloxy, C2.20 alkynyloxy, C^^^ 
cycloalkoxy, C3.10 cycloalkenyloxy. aryloxy, arylalkyloxy, acyloxy, oxyheterocydic, alkylttiio, C^^o cy- 
doalkylthio, arylthio, ary lalkylthio, acyfthio, thioheterocyclic, 0^,20 alkylamino, C3.10 cycloalkylamino, C2.20 a*ke- 
nylamino, C3.io^'oalkenylamino, arylamino, arylalkylamino, heterocyclic amino, hydroxyalkylamino, mercap- 
toalkytamino and C2.20 alkynyiamino, acylamino, thioacylamino, or A and B together fomi a homocydic or 
heterocyclic group, provided that A and B are not both hydrogen, 
■ T,. T3, T4 and T5 are carbon atonis, or altematively one of T^, Tg, T3, T4 and T5 is oxygen or nitrogen while 
the remaining of Tv, , T2. T3, T4 and T5 are cariDon atoms, or altematively two of T^ , Tg, T3, T4 and T5 are either 
both nitrogen, or oxygen and nitrogen, while the remaining of T^, Tg, T3, T4 and T5 are carbon atoms, or 
altematively two of non adjacent T^, Tg, T3, T4 and T5 are oxygen while the remaining of T^, T2, T3, T4 and T5 
are carbon atoms, 

R^, R2, R3, R4 and R5 are each substituents independentiy selected from the group consisting of hydrogen, 
cyano, halogen, azido, hydroxyl, amino, carboxyl, C^.^ alkyl, haloC^.go alkyl, 03.10 cycloalkyi, Og^^ocycloalkenyl, 
O2.20 alkenyl, O2.20 alkynyl, aryl, heteroaryl, arylalkyl, 0^.20 alkoxy, O2.20 alkenyloxy, C2.20 alkynyloxy, C^^q 
cycloalkoxy, O3.iocydoalkenyloxy, aryloxy, arylalkyloxy, acyloxy, oxyheterocydic, (di)0i.2o alkylamino(thio)car- 
bonyloxy, C^^q cycloalkylaminocart3onyloxy, C1.20 alkyltiiio, 03.^0 9yck)alkyltiiio, arytthk), arylalkylthio, acyltiiio, 
thioheterocydto, alkylamino, C3.,o cycloalkylamino, C2_2o alkenyl-amino, C^,o cycloalkenylamino, ar- 
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ylamino, arylalkylamino, heterocyclic amino, hydroxyallcylamino, mercaptoalkylamino, Cg.go alkynylamino, 
acylamino. thioacylamino, (hetero)aroylamino, (di)C^.2o alkylamino(thio) carbonylamino, alkoxy{thio)car- 
bonylamino. (thio) carboxyllc acid (thio)ester and (thio)carboxylic acid amide, with the first proviso that if any 
one of , T2, T3, T4 and T5 is oxygen then the conrespondingly bome substituent Ri , R2, R3. R4 or R5 is absent, 
and with the second proviso that if any one of T^, Tg, T3, T4 and T5 is nitrogen then the correspondingly bome 
substituent R^, Rg, R3, R4 or R5 cannot be cyano, halogen, azido, carboxyl, C^.jo alkylthio, Cg^^o ^'o^^kyt^i'^. 
arylthio, arylalkylthio, acylthio or thioheterocydic, 

S^, S2, S3, S4 and S5 are each substituents independently selected from the group consisting of hydrogen, 
cyano, halogen, carboxyl, C1.20 alkyi, halo 0^.20 alkyi, C^^^, cycloalkyi, C3.10 cycloalkenyl, C2.20 alkenyl, C2.20 
alkynyl, aryl, heteroaryf, arylalkyl. q.go alkoxy, C2.20 alkenyloxy, C2.20 alkynyloxy. C^^q cycloalkoxy, C3.10 
cycloalkenyloxy, aryloxy, arylalkyloxy, acyloxy, oxyheterocydic, C^.go alkylthio, C^^^ cydoalkylthio, arylthio, 
arylalkyl-thio, acylthio, thioheterocydfc, (thIo) carboxylic acid (thio)ester and (thio)cart>oxyffe add amide, with 
theprovisothat if any one of Ti,T2,T3,T4andT5ls oxygen or nitrogen then the correspondingly bome substituent 
Si, 82, S3, 84 and 85 is absent, 

if any one of T,, T2, T3, T4 and T5 is a carbon atom then each pair of geminal substituents bome by the same 
cart>on atom, i.e. (R^Si), (R2.82), (R3,S3), {R4,S4) or (R5,S5), may independentty fomi a homocyclic or hete- 
rocyclic ring, or an alkylidene, cydoalkylidene or arylalkylidene group, era carbonyl (0x0) orthlocarbonyl (thioxo) 
group, or an imino, an oximino or a hydrazone group, 

- Re Is selected from the group consisting of hydrogen, C^.20 alkyl, C2.20 alkenyl, C2.20 alkynyl, C^^q cydoalkyi, 
C3.10 cycloalkenyl, aryl, arylalkyl and heteroaryl, 

- R7 and Rg are each independeritly selected from the group consisting of hydrogen, C1.20 alkyl, C2.20 alkenyl, 
C2.20 alkynyl, C3.10 cydoalkyi, C3.10 cydoalkenyl, aryl, arylalkyl and heteroaryl, or R7 and Rg together may forni 
a homocyclic or heterocycPic group, and 

- m and n are each integers Independently selected from 0, 1 and 2, 

Y is an amino-acid residue or a moiety represented by the general fomiula 3 shown in claim 1 wherein: 

- Ui, Ug. U3, U4 and U5 are carbon atoms, or alternatively one of U,, Ug, U3, U4, and U5 is oxygen or nitrogen 
while the remaining of U^, U2, U3, U4 and U5 are carbon atoms, or alternatively two of U^, Ug. U3, U4 and U5 
are either both nitrogen, or oxygen and nitrogen, while the remaining of , Ug, U3, U4 and U5 are carbon atoms, 
or alternatively two of non adjacent U^, U2, U3, U4 and U5 are oxygen while the remaining of Ui, Ug, U3, U4 and 
U5 are carbon atoms, 

- Pi. Pzf P3' P4 and P5 are ©ach substituents independently selected from the group consisting of hydrogen, 
cyano, halogen, azido, hydroxyl, amino, carboxyl, C1.20 alkyl, halo alkyl, C3.10 cydoalkyi, C3.10 cycloalkenyl, 
C2.20 alkenyl, C2.20 alkynyl, aryl, heteroaryl. arylalkyl, C^.go alkoxy, C2.20 alkenyloxy, Cj.go alkynyloxy, C^^^ 
cycloalkoxy. C^g.^^ cycloalkenyloxy. aryloxy, arylalkyloxy, acyloxy, oxyheterocydic, (di) C^.^o alkylamino(thio)car- 
bonyloxy, C^.go alkylthio, C3.10 cydoalkylthio, arylthio, arylalkylthio, acylthio, thio-heterocydic, alkylamino, 
C3.10 cycloalkylamino, C2.20 alkenyl-amino, C3.10 cycloalkenylamino, arylamino, arylalkylamino, heterocyclfc 
amino, hydroxyalkylamino, mercaptoalkylamino, C2.20 alkynylamino, acylamino, thioacylamino, (hete- 
ro)aroylamino, (di)Ci.2o alkylamino(thio)carbonylamino, alkoxy(thio)carbonylamino, (thio) carboxylic acid 
(thlo)ester and (thio)carboxylic acid amide, with the first proviso that if any one of U^, Ug, U3, U4 and U5 is 
oxygen then the con-espondingly bome;siibstituent B^yS^ B^^r^^ or P5 is absent, and with the second proviso 
that if any one of Ui, Ug, U3, U4 and U5 is nitrogen then the correspondingly bome substituent P^, P2, P3, P4 
or P5 cannot be cyano, halogen, azido, carboxyl, C^.go alkylthio, C^^q cydoalkylthio, arylthio, arylalkylthio, 
acylthio or thioheterocydic, 

Qi. Qa* Q4 and Q5 are each substituents independently selected from the group consisting of hydrogen, 
cyano, halogen, carboxyl, C^.^o a'kyl. halo C^.^o a'kyl. (^^o cydoalkyi, C^^^ cycloalkenyl. C2.20 alkenyl, C2.20 
alkynyl, aryl, heteroaryl. arylalkyl, C,.2o alkoxy. C2.20 alkenyloxy, Cg.go alkynyloxy, C3.10 cydoalkoxy, C3.10 
cycloalkenyloxy, aryloxy, arylalkyloxy, acyloxy, oxyheterocydfc. 0^.20 alkylthio, C3.10 cydoalkylthio, arylthio, 
arylalkylthio, acylthio, thioheterocydic. (thio) carboxylic add (thlo)ester and (thio)carboxylkj add amide, with 
the proviso that if any one of Ui, U2, U3, U4 and U5 is oxygen or nitrogen then the correspondingly bome 
substituent Q^, Q2, Q3, Q4 or Q5 is absent, 

- If any one of U^, U2, U3, U4 and U5 is a carbon atom then a pair of geminal substituents bome by the same 
carbon atom. I.e. (PvQi), (P2.Q2)' (Pa.Qs)* (P4'Q4) or {Ps.O^ may independently fomi a homocydic or hete- 
rocyclic ring, or an alkylidene, cydoalkylidene or arylalkylidene group, or a carix>ny I (0x0) or thiocarisonyl (thioxo) 
group, or an imino. an oximino or a hydrazone group, 

L is a linker selected from the group consisting of a covalent bond, Ci.jo alkyl, C3.10 cydoalkyi, C2.20 alkenyl, C3.10 
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cycloalkenyl, C2.20 alkynyl, heteroalkyi, cycloheteroalkyl, aryl, heteroaryl, arylalkyi and heteroarylalkyi, 

d represents a moiety for the attachment of X and L, which replaces any one of the substituents R^, R2. R3, R4, R5, 

Si, S2, S3, S4andS5, 

- e represents a moiety for the attachment of Y and L. which replaces any one of the substituents , Pg, P3, P4, P5, 
Qv Q2» Os, Q4 and Q5, and 

each of d and e Is a covaient bond, an oxygen atom, a sulfur atom or a divalent radical selected from the group 
consisting of -N(Z)-, -(C=0)N(Z)-, - SOgNCZ)-, -S(=0)N(Z)-, -OP(=0)(OW)N(Z)-, -N(Z)C(=0)N(Z)-, -N(Z)C(=0)0-, 
-N(Z)C(=S)N(Z)-. -N(Z)C(=S)0-, -C(=0)0-, -N(Z)C(=:S)Sand -C(=:0)-, 

- Z Is selected from the group consisting of hydrogen, C^.go ^-20 alkenyl, C2.20 alkynyl, acyl, aroyl, heteroaroyi, 
aryl, heteroaryl, arylalkyi and heteroarylalkyi, and 

W is selected from the group consisting of hydrogen, 0^.20 alkyi, C2.20 alkenyl, C2.20 alkynyl, aryl, heteroaryl, arylalkyi 
and heteroarylalkyi, 

a salt, a solvate, a stereoisomer or an enantiomer thereof. 

[0048] The present invention also relates to monocyclic compounds having the general formula 2 shown in claim 1 
with all substituents and moieties being as defined herein-above. 

[0049] In another spedfic embodiment, the invention relates to a sub-class of such monocyclic, bicydic and polycydic 
compounds having the general fonmula 1, as well as a sub-class of such monocyclic compounds having the general 
fonmula 2, wherein m is 1 and wherein none of R2 and S2 is hydrogen. ^ 

[0050] In another spedfic embodiment, the invention relates to a sub-class of such monocyclic, btoydb and polycydic 
compounds having the general fomiula 1, as well as a sub-class of such monocyclic compounds having the general 
fonnula 2, wherein one of A and B is hydrogen and wherein the other of A and B is selected from the group consisting 
of hydrogen, halogen, azido, C=NOR6, CsN-NRyRg, COORg, CONRyRg, C^_2o alkyi, halo ^3-10 cycloalkyi, 

cycloalkenyf , C2.20 alkenyl, C2.20 alkynyl, aryl, arylalkyi, alkoxyaryl and heterocycric, C^.go alkoxy, C2.20 alkenyloxy, 
C2.20 alkynyloxy, C^^q cycloalkoxy, cydoalkenyloxy, aryloxy, arytalkyloxy, acyloxy, oxyheterocyclic, 0^.20 alkylthio, 
C3.10 cycloalkylthio, arylthio, arylalkylthlo, acylthio, thioheterocyclic, C1.20 alkylamino, C3.|ocydoalkylamino, C2.20 alke- 
nylamino, C^^q cycloalkenylamino, arylamino, arylalkylamino, heterocydte amino, hydroxyalkylamino, mercap- 
toalkylamino and C2.20 alkynylamino, acylamino and thioacylamino. 

[0051] In anotherspedfk: embodiment, the invention relates to a sub-dass of such monocyclic and bk:ycnc compounds 
wherein each of S^, S2, S3, S4 and S5 is hydrogen (i.e. each ring atom of the moiety represented by the general formula 
2 is monosubstituted) and further wherein each of Q^, Q2, Q3, Q4 and Q5 is hydrogen (i.e. each ring atom of the moiety 
represented by the general formula 3 is monosubstituted). 

[0052] In another spedfto embodiment, the invention relates to a sub-class of such monocydic, bicydte and polycydk: 
compounds having the general formula 1, as well as a sub-class of such monocycfic corrpounds having the general 
fomnula 2, wherein no more than two of S^, Sg, S3, S4 and S5 is hydrogen and/or no more than two of Q^, Q2, Q3, Q4 

and Q5 is hydrogen. 

[0053] All of the sub-possibilities listed above may be combined at will. I.e. each of the sut)stituents A, B, R^, R2, R3, 
R4> R5> S^ , S2, S3, S4, S5, Qi , Q2, Q3, Q4, Q5. P| , P2, P3, P4 or P5 may irtdependently oomespond to any of the definitions 
given above, in particular with any of the indh^dual meanings (such as Illustrated above) of generic temis used for 
substituting radicals such as, but not limited to, a'M " C3.10 ^^°alkyl ", " C2-20 alkenyl ' C2.20 alkynyl", " aryl 
"homocydk:', 'heterocyclic", "halogen", 'C3.^o cydoalkenyl", "alkylaryl", "arylalkyi", "alkylamino", 
■ cydoalkylamino ",- "alkenylamino.",^ "alkynylamino'fv^i-'ar/lamino^^^ 'heterocyclic amino", 

"hydroxyalkylamino ", " mercaptoalkylamino ", ' alkynylamino ' alkoxy", " 03.^0 cycloalkoxy ", "thio 0^.7 alkyl 
' thio C3.1Q cycloalkyi ", "halo alkyl 'amino-acid " and the like. Similarly, the linker L may, in any combination with 
the above-listed substituents, con^spond to any of the generic definitions gh^n above, in particular with any of the 
individual meanings for such generic definitions. 

[0054] Each of the compounds of the Invention, whatever the general formula herein-before, may be in the E or Z 
stereoisomeric form. 

[0055] Pure stereoisomeric forms of the bicycfic compounds of this invention may be obtained by using procedures 
known in the art. For Instance, enantiomers may be separated from each other by the selective crystallization of their 
diastereomeric salts with optically active acids. Alternatively, enantiomers may be separated by chromatographk: tech- 
niques known in the art, using chira) commercially available stationary phases. Diastereomers may be obtained by 
suitable conventional methods of physteal separation such as, for example, selective crystallization or column chroma- 
tography. 

[0056] The present invention also relates to methods for making the above-referred compounds. 
[0057] These compounds may be prepared according to several metiiods, either via derivatization of simmondsin and 
Its naturally occuring derivatives, via hemisynthesis from simmondsin and Its naturally occuring derivatives, or via a fully 
synthette route, as follows. 
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Method 1 - synthesis via enzymatic derfvatization of sfmmondsin 
[0058] 



rr'^^ OH f-CN nXx-^ 



OMe 6h 6Me 6H 



1.1 1.2 

(a) vinyl hexanoate and enzyme 

20 [0059] Starting from natural simmondsin, it is possible to regioselectively introduce one or more acyl groups using 
enzymes in combination with an acyl donor and in the presence of one or more organic solvents. Examples of such 
enzymes are lipases, esterases, acylases and proteases. Examples of acyl donors are aromatic, heteroaromatic, aliphat- 
ic, alicyclic, heterocyclic carboxylic acids and their activated esters, e.g. vinyl esters, 2-propenyl esters, alkyi esters, 
chlorinated, brominated or fluorinated alkyl esters, or any other ester which can be used for this purpose as known to 

25 anybody skilled In the art (see e.g. K. Faber, 'Biotransformations in organic synthesis', 3"* edition, Springer Verlag, 
Beriin, 1997; Bomscheuer et al. in 'Hydrolases is organic synthesis, regio- and stereoselective biotransformations', 
Wiley-VCH. New-York, 1 999). The acyl donor may also be used as the solvent Other typical solvents Include, but are 
not limited to chloroform, toluene, ether solvents like tetrahydrofuran, diethyl ether, diisopropyl ether and ter-butyl methyl 
ether, or any other suitable solvent known to anybody skilled in the art 



Method 2 - synthesis via chemical modification of simmondsin 
[0060] 



O 



PiOyi ...O, O J a.b HO^....O, O J 

Mea^^'^P20^^V^OP2 Mea^-*>< HO^k^OH 

5Me 0P5-**'^'^'?^'^'^*^^'*'V^- OMe 6H 

2.1 2L2 

(a) 0-acylation step 

(b) deprotection step 




[0061] Natural or synthetfc simmondsin 2-1 or one of its analogues is suitably protected by hydroxyl^rotecting groups 
and P2 such that only one hydroxyl group remains free. Examples of such protective groups P^ and Pg and the way 
to introduce them are well known In carbohydrate chemistry, and include, but are not limited to, the following classes: 
55 esters, acetate, ethers, silyi ethers, carbamates and cartwnates (see e.g. T.K. Lindhorst, 'Essentials of carbohydrate 
chemistry and biochemistry', Wiley-VCH, New- York, 2000; R.V. Stick, 'Carbohydrates, The sweet molecules of life', 
Academla Press. New-York, 2001 ; G.J. Boons, 'Carbohydrate chemistry', Blackie Academic and Professional. Thomas 
Science London. 1998; T.W. Greene, P.G.M. Wuls, 'Protective groups in organic synthesis', 3«* edition. J. Wiley & 
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Sons, New- York, 1999). Subsequently, the free hydroxyl group is e.g. acylated or alkylated in order to introduce the 
desired side chain. O-acylation can be performed using e.g. carboxylic add chlorides, carboxylic acid anhydrides or 
activated carboxylic acid esters including, but not limited to, paranltrophenyl esters and sucdnimidyl esters. 
[0062] Attematively, a carboxylic acid can be transfonned into an active ester in situ using an activating agent such 
as N,N'-dicyclohexytearbodiimide (DCC) in the presence of N-hydroxy-benzotriazoIe (HOBt) or any other activating 
reagent known to anybody skilled in the art. 

[0063] 0-alkylation is typteally perf omied by deprotonating the free hydroxyl group, e.g. with sodium hydride (NaH) 
or potassium tbutoxide (KOt.Bu), in a dry aprotk: solvent (typteatly an ether soh^ent like diethyl ether, tetrahydrofuran 
or dimethoxyethane), and subsequently treating the alcoholate with the desired alkyi hallde or alkyi sutfonate. A dipolar 
aprotic solvent, e.g. dimethyl sulfoxide (DMSO), hexamethyl phosporic triamide (HMPA) or 1 ,3-dimethyl-3,4,5,6-tetrahy- 
dro-2(1H)-pyrimidinone (DMPU), or a crown ether, e.g. 15-crown-5 or 18-crown-6, can be added to accelerate the 
reaction. 

[0064] Finally, careful deprotection in step (b), using methods standard in the art, affords the desired compound 
represented by the formula 2.2. 

Method 3 - synthesis of stereoisomers via chemical modification 

[0065] Starting from a suitably protected simmondsin analogue (such as described with respect to method 2 above), 
the configuratton at the carbon atom canying the free hydroxyl group can be Inverted one of the following methods: 




3,1 3.2 



by conversion of the alcohol function into a good leaving group, preferably a sulfonate, e.g. a mesylate, triflate, 
tosylate, nosylate or brosylate, in step (a), followed by sut)stitution with a nucleophile in step (b). Examples of such 
nucleophiles include, but are not limited to, a carboxylate anion, an amine, a hydrazine, a hydroxylamlne, a sulfide, 
a fluoride. In the above illustrative but non limiting scheme, acetate is used as the nucleophile in step (b), followed 
by ester hydrolysis in step (c). Such a substitution reaction is best carried out in a dipolar aprotic soh^ent, e.g. 
N,N-dimethytformamide (DMF), dimethyl sulfoxide (DMSO), hexamethyl phosponc triamide (HMPA), N-methyl-pyr- 
rolidone (NMP), 1,3-dimethyi-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (DMPU), or fn an ether solvent (e.g. diethyl 
ether, tetrahydrofuran, 1 ,2-dimethoxyethane, 1 ,4-dioxane) with a dipolar aprotic solvent as an optional co-solvent 
The required sulfonates may be obtained by treating the free ak^ohol function with the corresponding sulfonyl chloride 
in a hak>genated solvent (e.g.^methylenejchlpilde.rethylens chloride) in the presence of pyridine or triethylamine as 
a base, and a nucleophilic catalyst, e.g. N,N-dimethylaminopyridine or N-methyl-imidazole. Alternatively, the sulfo- 
nylation reaction can also be perfonned in pyridine as solvent. 

by an oxidation-reduction sequence: oxidation of the free alcohol function in step (d), followed by reduction in step 
(e) can lead to inversion of the configuration. Typical oxidative agents include, but are not limited to pyridinium 
chlorochromate (PCC), pyridinium dichromate (PDC), tetrapropylammonium penuthenate (TPAP) / N-methylmor- 
pholine-N-oxide, periodinane, dimetiiylsulfoxide (DMSO) / oxalyl chloride / triethylamine (Sweni oxidation). An ex- 
ample of a typteal solvent for such oxidation is methylene chloride. Typical reductive agents include, but are not 
restricted to, sodium borohydride (in methanol), zinc borohydride (in ether or DME), lithium aluminum hydride (in 
ether or THF), lithium tris(ter-butoxy)-aluminum hydride (in ether or THF), diisobutyl aluminum hydride (DIBAH; In 
ether, THF, DME, toluene or methylene chloride). 

by a Mitsunobu Inversion (e.g. following the teaching of O. Mrtsunobu in Syntliesis, 1 981 , 1 -28): typically, activation 
of the alcohol function with diethyl azodbarboxylate (DEAD) and triphenyl phosphine in anhydrous THF, In the 
presence of a carboxylic acid as a nucleophile affords the corresponding ester via nucleophilic substitution with 
inversion of configuration In step (f), followed by hydrolysis leading to the Inverted ateohol in step (g). In a similar 
way, a phenol can also be used, giving rise to the corresponding phenyl ether with inversion of configuration. Other 
nucleophiles, e.g. k>dide, azide or sulfides may also be introduced using the Mitsunobu activation method, by 
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replacing the carboxylic acid with zinc iodide, zinc azide or 2-mercaptobenzothiazole as a nucteophlle (see e.g. T.K. 
Lindhorst, '^sentials of carbohydrate chemistry and biochemistry', Wiley-VCH, New-York, 2000). 

Method 4 - preparation of simmondsin aglucone 

[0066] 




1.1 4.1 



[0067] Treatment of simmondsin 1 .1 or Its desmethyl analogue under mlid condilJons with dilute mineral acid in water 
or an alcohol causes cleavage of the anomeric iinlcage in step (a). Alternatively, cleavage may be catalyzed by enzymes 
such as giycosidases, more In particular in this case p-D-giucosidases in step (b). ** 
[0068] StartlngfromasuitablyprotectedsimnrK)ndsin(seee.g.Greeneetal.in'/^fectfveg/w^ 
edition, J. Wiley & Sons, New-York, 1999), the aglucone will have only one free hydroxyl function. 

Method 6 - preparation of a simmondsin analogue from an aglucone 

[0069] 




5.1 5.2 



[0070] A suitably protected simmondsin aglucone 5.1 may be coupled with any suitable glycosyl donor in step (a), 
using coupling methods well-known in the^art<followed!by.deprctectloR in step (b). The leaving group of the glycosyl 
donormay be acetate (L= OAc), bromide (L = Br), chloride (L = CI), fluoride (R = F), trichloroacetimidate (L = OC(NH)CCt<^, 
sulfide (L = SR), 4-pentenyt, or any other activating group known to anybody skilled in the art (see e.g. T.K. Lindhorst, 
'Essentiats of carbohydrate chemistry ar\d biochemistry', Wiley-VCH, New-York, 2000). This reaction may be activated 
using known Lewis acids like Bf^.Eifi, SnC^, TMSOTf. 

Methods 

[0071] 
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10 



IS 



20 




6.1 



6.2 




6.3 



>AoH 



OH 
6.4 




CN 



'OH 



OH 



6.5 



25 



30 



40 



(a) oxidation step 

(b) Wadsworth-Emmons or Wittig reaction 

(c) cx)njugate addition step 

(d) deprotection step 



[0072] This methods proceeds in a sequence of five steps as illustrated by the above scheme. The synthesis of the 
starting material 6.1 for step (a) is known In the art, e.g. from Hubrecht et al. In Synlett, 20Q0, 7, 971-974. The synthesis 
of the starting material 6.4 (isofagomine) for step (c) is known in the art, e.g. from J. Andersch et al. in Chem, Eur J., 
2001.7(17), 3744-3747. 

Method 7 

[0073] This methods proceeds in a sequence of steps as illustrated by this scheme. 



45 



50 



55 
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10 




(a) selective protection of primary alcohol (e.g. Pi ^ t.BuMe2Si ortrityl) 

(b) 0-^lkylation step 

IS 

(c) Wittig reaction: see e.g. Lakhrissi et al. in Tetrahedron: Asymm., 2000, 11, 
417^21 

^ (d) selective deprotection step 

(e) coupling step with 2,3,4;6-tetraacetoxy-1-a-trichloroacetimidate 

(f) deacetylation step 

25 

[0074] In another aspect, the present invention also provides a pharmaceutical composition comprising one or more 
pharmaceutlcally acceptable excipients and an effective amount of a bicyclic compound having the general fomiula 1, 
a salt, a solvate, a stereoisomer or an enantiomer thereof. Such a phamnaceutical composition may be useful, among 
others, for inhibiting angiogenesis or for treating angiogenesls-related diseases in mammals, preferably in humans, or 

30 other animals, or for inhibiting feeding in animals. 

[0075] The present invention further relates to a method of inhibiting angiogenesis or treating angiogenesls-related 
diseases in mammals, preferably in humans, and other animals, said method comprising administering to the mammal, 
preferably human, or other animal in need thereof an angiogenesis-inhibiting effective amount of a bicyclic compound 
having the general fomnula 1 , a salt, a solvate, a stereoisomer or an enantiomer thereof. 

35 [0076] The present invention also relates to a method of inhibiting feeding in mammals, preferably in humans, and 
other animals, said method comprising administering to said mammal, preferably human, or other animal a feeding-in- 
hibiting effective amount of a bicyclic compound having the general formula 1, a salt, a solvate, a stereoisomer or an 
enantiomer thereof. 

[0077] It has now surprisingly been found that bicyclic compounds such as defined above, and in particular compounds 
^ having the general fomnuia 1 have a potent angiogenesis-inhibiting effect. 

[0078] Endothefiat cells, that form the walls of blood vessels, are the source of new blood vessels and have a great 
ability to divide and travel. The constmction of avascular networlcrirequireSidifferent'Sequential steps including: 

1 . the release of proteases from activated endothelial cells, 
^ 2. a degradation of the basement membrane sun-oundlng the existing vessel, 

3. a migration of the endothelial cells into the interstitial space, 

4. endothelial cell proliferation, 

5. tube formation and the subsequent lumen formation, 

6. generation of new basement membrane with the recruitment of pericytes, 
so 7. fusion of the newly fomied vessels, and 

8. initiation of blood flow. 

[0079] Surprisingly, bicyclic compounds according to ihis invention show a significant activity on one or more of the 
above sequential steps involved in the angiogenesis pathway. 
S5 [0080] Angiogenesis plays an important role in a number of diseases. For instance, angiogenesis is important in the 
development of many malignancies in colon, breasts, endometrium, ovary, cen/ix, prostate and other tissues. Since the 
present invention provides compounds useful for inhib'rtjng angiogenesis, these compounds are also particulariy suitable 
for treating diseases that result from unwanted or uncontrolled angiogenesis activity. 
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[0081 ] Angiogenesis is of particular interest In cancer. De novo capillary production is a crucial event in tumor growth 
and metastasis since the cells in solid tumors must receive the necessary oxygen and nutrients to survive and grow. In 
particular, it is known that tumors depending on angiogenesis represent a large number of the existing cancers. Inhibition 
of blood vessel development results in restricted energy supply to the tumor, thus causing an an^est In its development 
5 and hence, the start of its regression. In view of the effects of angiogenesis in cancer development, the present invention 
provides compounds having anti-angiogenesis activity which are useful in the treatment of cancers depending on ang- 
iogenesis. 

[0082] Unexpectedly, bicyclic compounds according to this invention also have anti-tumor activity. In addition, bicydic 
compounds according to this invention surprisingly show low levels of cytotoxity in vitro, meaning that they do not induce 
^0 significant detrimental effect(s) on healthy cells, tissues or organs. Also, bicyclic compounds according to this invention 
surprisingly show no significant oestrogen-like activity, meaning that their administration does not imply a risk of boosting 
cancer tumors in women. 

[0083] Therefore blcydto compounds according to this invention may be safely used for the manufacture of a medi- 
cament for treating cancer. Cancers which may be treated according to the present Invention include, but are not limited 

*5 to, solid tumors or metastasis, i.e. the form of cancer wherein the transfonned or malignant cells are traveling and 
spreading cancer from one organ to another. The relevant cancer may relate to one of the following organs: heart, lung, 
intestine, genito-urinary tract, liver, bone, nervous system, blood, skin, breast, brain, and adrenal glands. Moreparticularty, 
the bicyclic conrrpounds according to this invention may be used for treating gliomas (e.g. Schwannoma, glioblastoma, 
astrocytoma), melanoma, neuroblastoma, pheochromocytoma, paraganlloma, meningioma, adrenateortk:al carcinoma, 

20 kidney cancer, vascular cancer, osteoblastic osteocarcinoma, prostate cancer, ovarian cancer, uterine leiomyomas, 
salivary gland cancer, choroid plexus carcinoma, mammary cancer, pancreatic cancer, colon cancer, and megakaryob- 
lastic leukemia 

[0084] Recent studies also suggest angiogenesls-inhibiting compounds to be effective in the treatment of other dis- 
eases where uncontrolled blood vessel growtfi and synovial inflammation is involved, such as arthritis. Therefore, the 
2S bicyclte compounds of the present invention may be efficiently used for the manufacture of a medicament for treating 
arthritis as well as for the manufacture of a medicament for treating psoriaris. The temi * psoriasis " is defined herein as 
being a chronte skin disease characterized by scaling and inflammation and including plaque psoriasis, guttate psoriasis, 
pustular psoriasis, inverse psoriasis, erythrodemiic psoriasis and the like. 

[0085] Since angiogenesis-inhibltion plays a role In placenta and embryonic development, the present active com- 

30 poounds can also be used, according to another emkwdiment of the invention, for conti^ceptive and abortive purposes. 
[0086] The pharmaceutical composrtions of this invention usually contain from about 0.1 % to 50% by weight, preferably 
from 1 % to 40 % by weight, more preferably from 5 % to 30 % by weight, of the active bicyclte compounds. The 
pharmaceutteal preparations can be prepared in a manner known per se to a person skilled in the art. For this purpose, 
at least one active component according to the Invention is admixed with one or more pharmaceutical excipients and/or 

35 auxiliaries and, if desired, in combination with other phamiaceutically active components. 

[0087] Suitable phamiaceutical earners for use in the said phannaceutical compositions and their formulation are well 
known to ttiose skilled in tiie art. There is no particular restriction to their selection within the present invention although 
special attention should be paid to tiie selection of suitable carrier combinations that can assist in properly formulating 
them In view of the expected time release profile. Suitable pharmaceutical canlers include additives such as wetting 

^ agents, dispersing agents, stickers, adhesives, emulsifying or surface-active agents, thickening agents, complexing 
agents, gelling agents, soh^ents, coatings, antibacterial and antifungal agents (for example phenol, sortjte acid, chlorob- 
utanol), isotonte agents (such as sugars or-sodium chloride)iand3theffikeif provfded-tho-same are consistent with phar- 
maceutical practtee, l.e. canlers and additives whteh do not create permanent damage to mammals. The pharmaceutteal 
compositions of the present Inventbn may be prepared in any known manner, for instance by homogeneously mixing, 

45 dissolving, spray-drying, coating and/or grinding the active ingredients, in a one-step or a multi-steps procedure, with 
the selected carrier material and, where appropriate, the other additives such as surface-active agents, may also be 
prepared by micronlsation, for instance in view to obtain tiiem in tiie forni of microspheres usually having a diameter of 
about 1 to 10 ion, namely for the manufacture of microcapsules for controlled or sustained release of the biologteally 
active ingredient(s). 

50 [0088] Surtable surface-active agents to be used in the pharmaceuttea! compositions of the present invention are 
non-ionic, cationte and/or anionte materials having good emulsifying, dispersing and/or wetting properties. Suitable 
anionic surfactants include both water-soluble soaps and water-soluble synthetic surface-active agents. Suitable soaps 
are alkaline or alkaline-earth metal salts, unsubstituted or substituted ammonium salts of higher fatty acids (C^o'^2^> 
e.g. the sodium or potassium salts of oleic or stearic add, or of natural fatty acid mixtures obtainable fonn coconut oil 

55 or tallow oil. Synthette surfactants indude sodium or calcium salts of polyacrylic acids; fatty sulphonates and sulphates; 
sulphonated benzimidazole derivatives and alkylarylsulphonates. Fatty sulphonates or sulphates are usually in the form 
of alkaline or alkaline-earth metal salts, unsubstituted ammonium salts or ammonium salts substituted wrtti an alkyi or 
acyl radteal having from 8 to 22 cariaon atoms, e.g. the sodium or calcium salt of lignosulphonte acid or dodecylsulphonte 
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acid or a mixture of fatty alcohoi sulphates obtained from natural fatty acids, alkaline or alkaline-earth metal salts of 
sulphuric or sulphonic acid esters (such as sodium lauryl sulphate) and sulphonic acids of fatty alcohoi/ethylene oxide 
adducts. Suitable sulphonated benzimidazole derivatives preferably contain 8 to 22 cartron atoms. Examples of alkylar- 
ylsulphonates are the sodium, cateium or alcanolamine salts of dodecylbenzene sulphonk; acid or dibutyl-naphtalenesul- 
phonlc add or a naphtalene-sulphonic acfd^omialdehyde condensation product Also suitable are the corresponding 
phosphates, e.g. salts of phosphoric acid ester and an adduct of p-nonylphenol with ethylene and/or propylene oxide, 
orphospholiplds. Suitable phospholipids forthis purpose are the natural (originating from animal or plant cells) orsynthetfc 
phospholipids of the cephaltn or lecithin type such as e.g. phosphatldylethanolamine, phosphatidyiserine, phosphati- 
dylglycerine, lysolecithln. cardiolipin, dioctanyl-phosphatidylcholine, dipalmrtoylphoshatidylcholine and their mixtures. 
[0089] Suitable non-ionic surfactants include polyethoxylated and polypropoxylated derivatives of alkylphenols. fatty 
alcohols, fatty adds, aliphatic amines or amides containing at least 12 carbon atoms In the molecule, alkylarenesulpho- 
nates and dialkylsulphosuccinates, such as polyglycol ether derivatives of aliphatk: and cyctoafiphatic alcohols, saturated 
. and unsaturated fatty acids and alkylphenols, said derivatives preferably containing 3 to 10 glycol ether groups and 8 
to 20 carbon atoms In the (aliphatic) hydrocarbon moiety and 6 to 1 8 carbon atoms in the alkyi moiety of the alkylphenol. 
Further suitable non-ionfc surfactants are water-soluble adducts of polyethylene oxide with poylypropylene glycol, eth- 
ylenediaminopolypropylene glycol containing 1 to 10 cariaon atoms in the alkyI chain, which adducts contain 20 to 250 
ethyleneglycol ether groups and/or 10 to 100 propyleneglycol ether groups. Such compounds usually contain from 1 to 
5 ethyleneglycol units per propyleneglycol unit Representative examples of non-ionic surfactants are nonylphenol>pol- 
yethoxyethanol, castor oil polyglycolic ethers, polypropylene/ polyethylene oxide adducts, tributylphenoxypolyethoxyeth- 
anol. polyethyleneglycol and octylphenoxypolyethoxyethanol. Fatty add esters of polyethylene sort)itan (such as pofy- 
oxyethylene sorbttan trioleate), glycerol, sorbitan. sucrose and pentaerythritol are also suitable non-ionic surfactants. 
[0090] Suitable catlonic surfactants indude quaternary ammonium salts, preferably halides. having 4 hydrocarbon 
radteals optionally substituted with halo, phenyl, substituted phenyl or hydroxy; for instance quatemary ammonium salts 
containing as N-substltuent at least one C^-C^z alkyl radical (e.g. cetyl, lauryl, palmityl, myristyl, oleyl and the like) and. 
as further substituents, unsubstituted or halogenated lower alkyl, benzyl and/or hydroxy-lower alkyl radicals. 
[0091] A more detailed description of surface-active agents suitable for this purpose may be found for instance in 
"McCutcheon's Detergents and Emulsifiers Annual" (MC Publishing Crop.. RIdgewood, New Jersey, 1981), Ten- 
sid-Taschenbuch".2nded. (HanserVeriag, Vienna, 1 981) and "Encydopaedia of Surfactants (Chemical Publishing Co 
New Yort(, 1981). 

[0092] Structure-f omiing, thickening or gel-f omning agents may be included into the pharmaceutical compositions and 
combined preparations of the invention. Suitable such agents are in particular highly dispersed silicic add, such as the 
product commercially available under the trade name Aerosil; bentonites; tetraalkyi ammonium salts of montmoriltonites 
(e.g., products commerdally available under the trade name Bentone), wherein each of the alkyl groups may contain 
from 1 to 20 cart)on atoms; cetostearyl alcohol and modified castor oil products (e.g. the product commercially available 
under the trade name Antisettle). 

[0093] Gelling agents which may be induded into the phamnaceutical compositions and combined preparations of the 
present invention indude, but are not limited to, cellulose derivatives such as cartaoxymethyteellulose, cellutose acetate 
and the like; natural gums such as arabk: gum, xanthum gum, tragacanth gum, guar gum and the like; gelatin; silicon 
dioxide; synthetic polymers such as carbonners, and mixtures thereof. Gelatin and modified celluloses represent a 
preferred class of gelling agents. 

[0094] Ottier optional excipients which may be included in the phannaceutical compositions and combined preparations 
of the present invention include additives-such as-magnesium oxide;-azb>dyes;-iorganicand'inor§amc pigments such as 
titanium dioxide; UV-absorbers; stabilisers; odor masking agents; viscosity enhancers; antioxidants such as, for example, 
ascorbyl palmitate, sodium bisulfite, sodium metabisulfite and the like, and mixtures thereof; preservatives such as, for 
example, potassium sortate, sodium benzoate, sorblcadd, propyl gallate, benzylateohol, methyl paraben, propyl paraben 
and the like; sequestering agents such as ethylene-diamine tetraacetic acid; flavoring agents such as natural vanillin; 
buffers such as dtric acid and acetic add; extenders or bulking agents such as silicates, diatomaceous earth, magneslurn 
oxide or aluminum oxide; densification agents such as magnesium salts; and mixtures thereof. 
[0095] Additional ingredients may be included in order to control the duration of action of the biologically-active ingre- 
dient In the compositions andcombined preparations of the invention. Control release compositions may thus be achieved 
by selecting appropriate polymer carriers such as for example polyesters, polyamino-acids, polyvinyl-pyrrolidone, eth- 
ylene-vinyl acetate copolymers, methylcellulose, carboxymettiyteellulose, protamine sulfate and the like. The rate of 
drug release and duration of action may also be controlled by incorporating the-active ingredient into partides. e.g. 
mfcrocapsules, of a polymeric substance such as hydrogels, polylactic acid, hydroxymethyl-cellulose, polymethyl meth- 
acrylate and the other above-described polymers. Such methods include colloid dmg delivery systems like liposomes, 
mterospheres, mteroemulsions, nanopartteles. nanocapsules and so on. Depending on the route of administration, the 
phamiaceutlcal composition or combined preparation of the invention may also require protective coatings. 
[0096] Phamiaceutteal forms suitable for injectable use include sterile aqueous solutions or dispersions and sterile 
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powders for the extemporaneous preparation thereof. Typical earners for this puipose therefore Include biocompatible 
aqueous buffers, ethanol. glycerol, propylene glycol, polyethylene glycol, complexing agents such as cyclodextrins and 
the like, and mixtures thereof. 

[0097] In a preferred embodiment the administration route of a phanmaceutical composition according to the present 
5 invention is an oral, a topical or a parenteral route. 

[0098] According to one embodiment the phannaceutical composition according to the invention is fonnulated to be 
applied orally to humans and animals. The present pharmaceutical composition can for Instance by applied orally for 
the treatment of tumors or other angiogenesis-related diseases. 

[0099] In yet another embodiment, the phamiaceutical composition according to the invention is fonnulated to be 
10 applied topically. The present phannaceutical composition can for Instance by applied topically for the treatment of 
tumors or other angiogenesis-related diseases, e.g. on the skin of humans and animals. Preferably, said phannaceutical 
composition for topical administration includes the bicyclic compound of this invention preferably in a concentration 
ranging from about 0.1 to 1 0 % by weight, preferably from 0.5 to 5 % by weight. 

[0100] Active bicyclic compounds according to the invention can also be lyophilized, for example for the production 
IS of Injection or Infusion preparations. Suitable solvents for this purpose Include water, physiological saline solution or 
alcohols (e. g. ethanol, isopropanol or glycerol), saccharide solutions such as glucose or mannitol solutions, or mixtures 
thereof. Injectable solutions or suspensions may be formulated by using suitable non-toxic, parenterally-aoceptable 
diluents orsolvents, such as mannitol, 1,3-butanediol, water, isotonic sodium chloride solution, and/or suitable dispersing 
or wetting and suspending agents, such as synthetk; mono- or diglycerides and fatty adds (e.g. oleic acid). 
20 [0101] The dose of an active component according to the invention, to be administered depends on the individual 
case and upon the frequency of administration, but also on the nature and severity of the disease and symptoms, as 
well as the age, weight and Individual responsiveness of the patient 

[0102] The present invention will now be described with reference to examples that are by no means limiting the 
protection of the Invention and are given only with the purpose of enabling one skilled in the art 
25 [0103] The following examples provide methods for making the monocyclic and bicyclte compounds of the Invention, 
as well as methods and assays for evidencing their angiogenesis-inhibiting activity. 

Example 1 - chorion allantofe membrane (CAM) assav 

30 [0104] The following CAM assay is based on the teaching of Nguyen et al. in Microvasc. Res. (1 994) 47 (1 ):31 -40. 
Fertilized chfcken eggs are incubated during 4 days at 37 X. Subsequently, the egg shell is opened to disclose the 
CAM. In order to reduce the pressure on the CAM for improving its manipulating properties, 2 to 3 ml albumen is removed. 
The opening is closed using cellophane tape and the eggs are further Incubated until day 9 for appltoation of the test 
compounds using different concentrations. 

3S [0105] Dulbecco's modified Eagle medium (DMEM) is used as a negative control, whereas Vascular Endothelial 
Growth Factor (hereinafter referred as VEGF) is used as a positive control {i.e. a stimulator of angiogenesis). A compound 
ofthe invention and tangeritin, a commercially known angiogenesis inhibitor, are compared in their angiogeneas-inhibiting 
activity towards VEGF stimulated angiogenesis in this assay. Each of the solubilized test compositions is pfpetted on a 
sterile plastic disc (10 mm diameter) and dried under sterile conditions. 

^ [01 06] Each disc is treated with cortisone acetate (2 ftg/jtl in a suitable buffer) in order to avoid inflammatory reactions. 
After drying, the discs are placed on the CAM membrane with the drug loaded side facing the membrane. The control 
disc (DMEM) is placed at 10 mm dlstance^rom the xfisc containing^hertestcc^rnpourKl.^ is sealed with 

cellophane t^ and the eggs are further incubated. At day 11, the tape and discs are removed and 10% buffered 
formaline is sprayed over the membrane. Eggs are allowed to dry for 4 hours at room temperature. Then, the CAM 

45 membrane is cut out of the egg and mounted on a glass slide. The vascular density index Is then measured according 
to the method disclosed by Hanis-Hooker et al. in J. CelL Physio. (1 983) 1 1 4: 302-31 0), while counting all mfcro vessels 
that cross 3 concentric circles with a diameter of 6 ,8 and 10 mm. An angiogenetic index (Al) Is expressed as { (t/c) 
xlOO } -100, wherein t is the total number of crossing vessels where the disc containing the test compound is located 
and cIs the total number of crossing vessels where the control disc is located. The test compound may be classified 

so positively when Al exceeds 1 0 and negatively when Al is below 1 0. 

Example 2 - assays based on human vascular endothelial cells (HUVEC) 

[0107] The following illustrates a series of assays based on HUVEC for determining the angiogenesis-inhibiting effects 
ss of the compounds of the invention. 

[0108] Human Vascular Endothelial Cells (HUVEC) are obtained as described by Jaffeetal. In J. Clin. Invest (1973) 
52:2745-2746 and cultured to confluence on flbronectin-coated dishes in M199 medium supplemented with 20 mM 
HEPES (pH 7.3), 10 % human serum, 10 % heat-inactivated new bom calf serum (NBCS),150 lig/iml crude endothelial 
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cell growth factor (ECGF). 2 mM L-glutamlne, 5 U/ml heparin, 100 U/ml penidllin and 100 jtg/ml streptomycin at 37 *C 
under a 5% COg / 95% air atmosphere. The confluent HUVEC cultures (passage 0) are detached by means of trypsin 
/ EDTA treatment, pooled and cultured after a split ratio of 1 :3 till confluence (passage 1). Then the pooled HUVEC are 
frozen in 1 0 cnn^ aliquots in vials in liquid nitrogen. One week before proliferation, vials of HUVEC (passage 1 ) are thawed 
5 and cultured (after a split ratio of 1 : 3) to confluence (passage 2). 

Experiment A: cell proliferation measured by 3H-thvmldine incorporation 

[0109] Confluent cultures of HUVEC (passage 2) are detached by means of a trypsin / EDTA solution, and allowed 
10 to adhere and spread at an appropriate cell density on gelatin-coated dishes in a M 1 99-HEPES medium supplemented 
with 1 0 % heat-Inactivated NBCS, 1 00 U/ml penicillin and 1 00 |ig/ml streptomycin. After 1 8 hours, HUVEC are stimulated 
with 6.25 ng/ml vascular endothelial growth factor type A (VEGF-A) in M199-HEPES, 100 lU/ml penicillin. 100 pg/ml 
streptomycin and 1 0 % NBCS in duplicate wells, with or without the test compound of the invention. After an incubation 
period of 48 hours, a tracer amount (0.5 |LCi/Well) of [SHJ-thymidine is added and cells are incubated for another 6 hours. 
IS Subsequently, the cells are washed with PBS. [3H]-lab€lled DNA is fixed with methanol, predpitated in 5 % trichloroacetic 
add, and finally dissolved in 0.5 ml 0.3 M NaOH and counted in a liquid scintillation counter. The level of [3H]-thymidine 
incorporation provides a quantitative indication of the inhibition of VEGF-a-induced HUVEC proliferation by the com- 
pounds of the invention. 

20 Experiment B: cell proliferation measured by cell counting 

[01101 A confluent monolayer of HUVEC is detached by means of a trypsin /EDTA solution, and allowed to adhere 
and spread at cell density of 1 5% conf luency In gelatine-coated flasks in Ml 99-HEPES medium supplemented witii 1 0% 
heat-Inactivated NBCS and 100 lUAnI penicillin and 100 pg/ml streptonrrycin. After 18 hours the HUVEC are stimulated 
2S with 2.5 ng/hni basic fibroblast growtti factor (FGF) in Ml 99 medium-HEPES supplemented witii penicillin/streptomydn, 
10 % NBCS and 0.1% DMSO in triplicate wells for 6 days. The cell number is detemnined by image analysis This 
experiment provides evidence for the anti-angiogenic effect of the compounds of the invention. 

Experiment C: in vitro angloqenesis assay, tubefomiation in 3-D fibrin matrices 

30 

[01 11] Human fibrin matrices are prepared by adding 0.1 UAnI thrombin to a commercial (Chromogenix AB. Sweden) 
mixture of 2 mg/ml fibrinogen (final concentrations), 2 mg/ml Na-cltrate. 0.8 mg/ml NaCI, 3 jig/ml plasminogen in Ml 99 
medium and 2.5 U/hnl factorXIII. 100 pi aliquots of tills mixture are added to tiie wells of 96-well plates. After dotting at 
room temperature, the fibrin matrices are soaked wrtti M199 supplemented with 1 0 % human serum and 10 % NBCS 

35 for 2 hours at 37 **C in order to inactivate thrombin. Frozen human microvascular endothelial cells (hMVEC, 0.7 xlO^ 
cells/cm2) are thawed and seeded in a 1 .8:1 split ratio on the fibrin matrices and cultured for 24 hours in Ml 99 medium 
supplemented with 1 0 % human serum, 1 0% NBCS, and 1 00 lU/ml penteillin and 1 00 jig/ml streptomydn. Then, hMVEC 
are stimulated with a compound of the invention for 7 days. Fresh medium, containing said compound, are added every 
second day. Invading cells and the formation of tubular structures of hMVEC In the three-dimensional fibrin matrix are 

^ then analyzed by phase contrast microscopy. The total length of tube-like structures of four microscopic fields (7.3 
mnr)2/Reld) are measured using an Olympus CK2 microscope equipped with a monochrome CCD camera (MX5) con- 
nected to a computer with Optimas image analysis sofhirare,-and.expffissed5asjmiiift»^ teaching of 
Kootwijket al. In J. CeiiBiol. (1996) 132:1177-1188. 

^ Experiment D - ex Wvo angloqenesis assay 

[0112] Such an assay may be perfomned as described by Deckers et al. in Lab. invest, (2001) 81 :5-15. 17 days-old 
fetus are removed from pregnant Swiss albino mk:e and metatarsals are dissected. The isolated metatarsals are cultured 
in 24-well plates in 1 SO |i.l minimal essentiial medium (aMEM) supplemented with 1 0 % by volume heat-inactivated fetal 

so bovine serum, 100 lUAnI penicillin and 100 (jtg/hnl streptomydn for 72 hours. After this adhesion phase, metatarsals are 
attached to ttie culture plastic and medium is replaced by 250 \l\ fresh medium + 1 0 ng/ml recombinant human VEGF-A 
in the presence or absence of a compound of the invention. Metatarsals are cultured for 14 days, the medium being 
replaced every 7 days. At the end of tiie culture period, cultures were fixed in ZnMF fixative for 15 minutes at room 
temperature and subsequentiy stained for PECAM-1 . Analysis allows the detennination of the effect of the tested com- 

ss pound on VEGF-induced ex wvotube fonmation from fetal mouse metacarpals. 
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Experiment E : In vivo matrigel chamber assay 

[0113] This assay may be perfomried as described by Kragh et al. in Int J. OncoL (2003) 22:305-311. Plexigtas 
ring/nylon net filter-chambers (0.2 mi) containing growth factor-reduced Matrigel and 200 ng basic fibroblast growth 
5 factor (PFGF) are subcutaneously implanted into the flanlcs of 3-months old FVB/N mice. Mice are administered a 
compound of the invention. Chamber angiogenesis is scored superficially on day 14 post-implantation. 
[01 1 4] The above-listed experiments demonstrate that compounds of the invention are able to: 

(i) inhibit VEGF and pFGF- induced human endothelial cells proliferation, 
10 (ii) inhibit VEGF-induced In vitro tube formation by human microvascular endothelial cells in 3-dimensional fibrin 

matrices, 

(iii) inhibit the ex vivo outgrowth of tube-like structures of endothelial cells from fetal mouse metacarpals, and 
Civ) inhibit in vivo neovascularization of matrigel chambers In mice. 

IS Example 3 - oestrogenic bioassay 

[01 15] Yeast cells (Saccharomyces cerevlsiae) containing a human oestrogen receptor (1 00 |il) Is added to 25 ml of 
a growth medium comprising: 

20 . D-glucose (2.5 ml from a 0.25 g/ml aqueous solution of D-glucose); 
L-aspartic add (0.625 ml from a 4 g/l aqueous solution); 

- vitamin solution (0.250 ml from a mixture connprising 8 mg thiamine, 8 mg pyridoxine, 8 mg panthotenic acid, 40 mg 
inositol and 20 ml biotin solution (2 mg/1 00 ml in water) In 1 80 ml water); 

- . L-threonine (0.2 ml from a 2.4 g/1 00 ml aqueous solution); 

25 . Copper (II) sulfate (0.0625 ml from a 3.2.g in/I aqueous solution); and 

- minimal medium (22.5 ml from II water including 13.61 g potassium dihydrogenophosphate, 1.98 g ammonium 
sulfate, 4.2 g potassium hydroxide, 1 ml of a 0.8 g/l aqueous solution of Iron (111) sulfate, 50 mg L-leudne, 50 mg 
L-histidine, 50 mg adenine, 20 mg L-arginine hydrochloride, 20 mg L-methio-nine, 30 mg L-tyrosine, 30 mg L-iso- 
leudne, 30 mg L-lysine hydrochloride, 25 mg L-phenylalanine, 100 mg L-glutamic acid, 150 mg L-valine, 375 mg 

30 L-serine and 0.25 ml chlorophenol red beta-D- galactopyranoside). 

1 7 beta-oestradiol (20 ^1 aliquots from 0.008 nM to 1 00 nM, prepared from 1 0 mg in 1 0ml ethanol) and a test compound 
of the invention, in concentrations of 1 , 1 0, 1 00 and 1 000 |tM respectively, are pipetted into 96-well plates in a sterile 
flow hood. The solvent is left to evaporate for about 40 minutes. The growth medium containing yeast is then s dispensed 
35 to ail wells, except blank wells, in aliquots of 100 jil. The plates are incubated at 32 **C in a humidified atmosphere for 
3 days, and then read at 540 / 360 nm by a microtiter plate reader. This experiment makes it possible to detemilne tiie 
presence or absence of oestrogen-like activity in the compounds of the invention. 



40 Claims 

1. Acompound having the general fomnula 1 -^-c^.*^ ~ ------ i~-r--«-«-«*sift«^ 



45 X-d4.-e-Y 

Fonmula 1 
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Formula 2 Formula 3 



wherein: 

- X is a moiety represented by the general fonnula 2 wherein: 

- A and B are each independently selected from the group consisting of hydrogen, cyano. halogen, azido, 
C=NOR6. C=N-NR7Re, COORe, CONR7R8, 0^.20 alM- halo C^.go alley!, C3.ioCycioalkyl, 03.-10 cycloalkenyl! 
C2.2oalkenyl, C2.20 alkynyl. aryl, arylalkyi, alleoxyaryl and heterocyclic, alkoxy, Cg.ao alkenyloxy, C2.20 
alkynyloxy, C3.10 cycloalkoxy, C^^q cycloalkenyloxy, aryloxy, arylalkyloxy, acyloxy, oxyheterocydic, 0^,20 
alkylthio, C^^q cycloalkylthio, arylthio, arylalkyithio, acylthio, thioheterocyclfc. C^^20 alkylamino. C3.10 cy- 
cloalkylamino, C2.2oalkenylamlno, 63.^0 cycloalkenylamino, arylamino, arylalkylamino, heterocyclic amino, 
hydroxyalkylamino, mercaptoalkylamino and C2.20 alkynylamino, acylamino, thioacylamino, or A and B 
together fonri a homocyclic or heterocyclic group, provided that A and B are not both hydrogen, 

- Ti , Tg, T3, T4 and T5 are carbon atoms, or alternatively one of T, , Tg, T3, T4 and T5 is oxygen or nitrogen 
while the remaining of T„ Tg, T3, T4 and T5 are carbon atoms, or altematively two of T,, Tg. T3, T4 and T5 
are either both nitrogen, or oxygen and nitrogen, while the remaining of T,, Tg, T3. T4 and T5 are carbon 
atoms, or altematively two of non adjacent , Tg, T3, T4 and T5 are oxygen while the remaining of , T^, 
Tg, T4 and T5 are carbon atoms, 

- Ri, R2. ^3* R4 and R5 are each substituents independently selected from the group consisting of hydrogen, 
cyano. halogen, azido, hydroxyl, amino, carboxyl, C^.^ alkyi, halo C,_20 alkyi, 03.^0 cydoalkyl, C3.,o cy- 
cloalkenyl, C2-20 alkenyl, C2.20 alkynyl, aryl, heteroaryf, arylalkyi, Ci.go alkoxy, C2.20 alkenyloxy, C2.20 
alkynyloxy. C3.10 cydoalkoxy, C3.10 cycloalkenyloxy, aryloxy, arylalkyloxy, acyloxy. oxyheterocydic, 
(C')Cv2oa!kylamino(thio)carbonyloxy, CX^ioCycloalkylaminocarbonyloxy, .20 alkylthio, C3.ipcydoalkylth- 
io. arylthio, arylalkylthio, acylthio, thio-heterocydk:, C^.go alkylamino, 03.^0 cycloalkylamino. C2.20 ^Ke- 
nytamino, C3.iocydoalkenylamino, arylamino, arylalkylamino, heterocyclic amino, hydroxyalkylamino, mer- 
captoalkylamino, C2_2o alkynylamino, acylamino. thioacylamino, (hetero)aroylamino, (di)Ci.2o aikylami- 
no(thio) carbonylamino, C1.20 alkoxy(thlo)carbonylamino, (thio) carboxylic add (thio)ester and (thio)car- 
boxylic acid amide, wrth the first proviso that if any one of T^, Tg, T3, T4 and T5 is oxygen then the corre- 
spondingly borne substituent R^, Rg, R3, R4 or R5 is absent, and with the second proviso that if any one of 

Tg, T3, T4 and T5 is nitrogen then the correspondingly bom e substitaeiltiRlJ^f^jJRgfR^ or Rs'cannotbe 
cyano, halogen, azido, carboxyl, alkylthfo, C3.10 cydoalkylthio, arylthio, arylalkylthio. acylthio or thlo- 
heterocydto, 

- Si , S2, S3, S4 and S5 are each substituents Independently selected from the group consisting of hydrogen, 
cyano, halogen, carboxyl, C1.20 alkyi, halo a'ky». C3.10 cydoalkyl, C3.10 cycloalkenyl, Cg.go alkenyl, 
C2.20 alkynyl, aryl, heteroaryl, arylalkyi, C1.20 alkoxy. C2.20 alkenyloxy, C2.20 alkynyloxy, C^^q cycloalkoxy, 
C3.10 cycloalkenyloxy. aryloxy, arylalkyloxy, acyloxy. oxyheterocydic, all^thio, C3.10 cydoalkylthio, 
arylthio, arylalkyl-thlo. acylthio, thloheterocyclic, (thio) carboxylic acid (thio)ester and (thio)carboxylic acid 
amide, with the proviso that if any one of T^ , T2. T3, T4 and T5 Is oxygen or nitrogen then the conrespondlngly 
borne substituent S^, Sg, S3, 84 and S5 Is absent, 

- if any one of T^, T2. T3, T4 and T5 is a cartjon atom then each pair of geminal substituents borne by the 
same carbon atom, i.e. {H^.S^), (R2,S2), {Rs^S^, (R4.S4) or (Rs.Sg)* may independently form a homocydic 
or heterocydk: ring, or an alkylidene, cycloalkylidene or arylalkylidene group, or a carbonyl (0x0) or thio- 
carbonyt (thioxo) group, or an imino, an oximino or a hydrazone group, 

- Rfi is selected from the group consisting of hydrogen, C^.go alkyl. C2.20 alkenyl, C2.20 alkynyl, C3.10 
cydoalkyl, C^^q cycloalkenyl^ aryl, arylalkyi and heteroaryl, 

- R? and Re are each independently selected from the group consisting of hydrogen, Ci.ao alkyl, C2.20 
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alkenyl, C2.20 alkynyl, C^^q cycloalkyi, C3.^q cydoalkenyl, aryl, arylalkyl and heteroaryl, or R7 and Rg 

together may fonn a homocyclic or heterocyclic group, and 

- m and n are each integers independently selected from 0, 1 and 2, 



Y Is a moiety represented by the general fonnula 3 wherein: 



- , U2, U3, U4 and U5 are carbon atoms, or altematively one of , Ug, U3, U4, and U5 is oxygen or nitrogen 
while the remaining of U^, U2, U3, U4 and U5 are carbon atoms, or altematively two of U^, U2, U3, U4 and 
U5 are either both nitrogen, or oxygen and nitrogen, while the remaining of U^, U2, U3, U4 and U5 are carbon 
atoms, or alternatively two of non adjacent U^, Ug, U3, U4 and U5 are oxygen while the remaining of U^, 
U2, U3, U4 and U5 are carbon atoms, 

- Pit P2» Pat P4 and P5 are each substituents independentiy selected from the group consisting of hydrogen, 
cyano, halogen, azido, hydroxyi, amino, carboxyl, C^.go ^1-20 ^-10 cycloalkyi, C^^q cy- 
doalkenyl, C2.20 alkenyl, C2.20 alkynyl, aryl, heteroaryl, arylalkyl, 0^.20 alkoxy, C2.20 alkenyloxy, 62.20 
alkynyloxy, C3.10 cydoalkoxy, C3.10 cycloalkenyloxy, aryloxy, arylalkyloxy, acyloxy, oxyheterocycllc, (di) 
C^.2o alkylamino(thio)carbonyloxy, C^.20 alkylthio, 03.^0 cydoalkylthio, arylthio, arylalkylthio, acylthio, 
thio-heterocydic, C^.20 alkylamino, C^^q cycloalkylamino, C2.20 alkenyl-amino, C^^q cydoalkenylamino, 
arylamino, arylalkylamino, heterocyclic amino, hydroxyalkylamino, meicaptoalkylamino, C2.20 alkynylami- 
no, acylamino, thioacylamino, (hetero)aroylamino, (di)C^.2o alkytamino(thio)carbonylamino, C^.20 
alkoxy{thio)carbonylamino, (thio) carboxyllc add (thio)ester and (thlo)carboxylic add amide, with the first 
proviso that if any one of Ui, U2, U3, U4 and U5 is oxygen then the correspondingly bome substituent P^, 
Pg, P3, P4 or P5 is at>sent, and with the second proviso that if any one of 11^, U2, U3, U4 and U5 is nitrogen 
then the comespondingly bome substituent P^, Pg, P3, P4 or P5 cannot be cyano, halogen, azido, carboxyl, 
C,.2o alkylthio, C^^q cydoalkylthio, arylthio, arylalkylthio, acylthio orthioheterocydfc. 

- ^3' and Q5 are each substituents independently selected from the group consisting of hydrogen, 
cyano, halogen, carboxyl, C^,20 a'kyi, halo C^.go alkyi, C^^q cycloalkyi, C^^q cydoalkenyl, Cg.go alkenyl, 
C2.20 alkynyl, aryl, heteroaryl, arylalkyl, C1.20 alkoxy, C2.20 alkenyloxy, C2.20 alkynyloxy, C^^q cydoalkoxy, 
C3.10 cycloalkenyloxy, aryloxy, arylalkyloxy, acyloxy, oxyheterocydto, C,.2o alkylthio, C3.10 cydoalkylthio, 
arylthio, arylalkylthio, acylthio, thtoheteroc^c, (thio) caiboxylic acid (thio)ester and (thio)caiboxyllc add 
amide, with the proviso that rf any one of , Ug, U3, U4 and U5 Is oxygen or nitrogen then the con^spondingly 
bome substituent , Qg, Q3, Q4 or Q5 is absent, 

- if any one of Ui, Ug, Ug, U4 and U5 is a carbon atom then a pair of geminal substituents bome by the 
same cart)on atom, i.e. (Pi,Qi)» (P2»Q2)» {P3.Q3). (P4»Q4) or (PstQs) may independently fomn a homocydfc 
or heterocydic ring, or an alkyiklene, cydoalkylidene or arylalkylidene group, or a carbonyl (0x0) or thio- 
carbonyl (thioxo) group, or an imino, an 03dmin6 or a hydrazone group, 

- L is a linker selected from the group consisting of a covalent bond, C^.20 ^10 cycloalkyi, C2.20 alkenyl, 
C3.10 cydoalkenyl, C2.20 alkynyl, heteroalkyl, cycloheteroalkyi, aryl, heteroaryl, arylalkyl and heteroarylalkyi, 

- d represents a moiety for the attachment of X and L, which replaces any one of the substituents R^, R2, R3, 
R4, R5, Si, S2, S3, S4 and S5, 

- e represents a moiety for the attachment of Y and U which replaces any one of the substituents Pg/ P3, 

P4, P5, Q^, Q2» Q3, Q4 and Q5, and- ; , - — . ' - ' ' ~ — 

' each of d and e is a covalent t>ond, an oxygen atom, a sulfur atom or a divalent radical selected from the group 
consisting of -N(Z)-, -(C=0)N{2)-, - SOgNCZ)-, -S(=0)N(Z)-. -OP(=0)(OW)N(Z)-, -N(Z)C(=0)N(Z)., 
-N(Z)C(=0)0-, -N{Z)C(=S)N(Z)-, -N(Z)C(=S)0-, -C{=0)0-, -N(Z)C(=S)Sand -C(=0)-, 

- Z Is selected from the group consisting of hydrogen, 0^.20 alkyI, C2.20 alkenyl, €2.20 alkynyl, aminoalkyi, 
aminoaryl, aryloxy, 0^.20 alkoxy, heteroaryloxy, aminoaryl, aminoheteroaryl, thioalkyl, thioaryl, thtoheteroaryl, 
acyl, aiylacyl, heteroarylacyl, aiyl, heteroaryl, arylalkyl and heteroarylalkyi, and 

- W is selected from the group consisting of hydrogen, 0^.20 alkyI, C2.20 alkenyl, C2.20 alkynyl, aryl, heteroaryl, 
arylalkyl and heteroarylalkyi, 

a salt, a solvate, a stereoisomer or an enantiomer thereof, 

or a monocyclic compound having the general fomiula 2 as defined herein, a salt, a solvate, a stereoisomer or an 
enantiomer thereof. 

A compound according to daim 1 , wherein one of A and B is hydrogen and wherein the other of A and B is selected 
from the group consisting of hydrogen, halogen, azido, C=NORe, C=N-NR7Rb, COORg, CONRyRe, Ci.go alkyi. halo 
0^.20 alkyI, C3.iocycloalkyt, cydoalkenyl, C2.20 alkenyt, C2.20 alkynyl, aryl, arylalkyl, alkoxyary I and heterocydic. 



21 




EP 1616 874 At 



Ci.20 alkoxy, C2.20 alkenyloxy. C2.20 alkynyloxy, C3.10 cycloalkoxy, cycloalkenyloxy, aryloxy, arylalkyloxy, 
acyloxy, oxyheterocyclk:, 0^.20 alkytthio, 03.^0 cycloalkytthio, arylthio, arylalkylthio, acytthio, thioheterocyclte, 0^.20 
alkylamino. 03.^0 ^^ioalkylamtno, C2.20 alkenylamino, 03.^0 ^^'oalkenytamino, arylamino, arylalkylamlno, hetero- 
cyclic amino, hydroxyalkylamino, mercaptoalkylamino and C2.20 alkynylamino, acylamino and thioacylamino. 

5 

3. A compound according to claim 1 or daim 2, wherein m is 1 and wherein none of and S2 is hydrogen. 

4. A compound according to claim 1, wherein each of S^, S^, S3, S4 and S5 is hydrogen (i.e. each ring atom of the 
moiety represented by the general fomiula 2 is monosubstttuted) and further wherein each of Q^, Q2, Q3, Q4 and 

10 is hydrogen (ue. each ring atom of the moiety represented by the general fomiula 3. is monosubstituted). 

5. A compound according to daim 1, wherein no more than two of S^, Sg, S3, S4 and S5 is hydrogen and/or no more 
than two of , Q2, Q3. Q4 and Q5 is hydrogen. 

15 6. A compound according to any of claims 1 to 5, being in a E stereoisomer^ f omi. 

7. A connpound according to any of claims 1 to 5, being in a Z stereolsomeric f omn. 

8. A phamrtaceutical composition comprising one or more phamiaceuticalty acceptable carriers and an effective amount 
20 of a compound according to any of daims 1 to 7. 

9. A phamnaceutlcal composition according to claim 8, oontprislng from 0.1 % to 50 % by weight of said compound. 
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